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COMPOUNDS FOR THERAPY AND DIAGNOSIS 
OF LUNG CANCER AND METHODS FOR THEIR USE 

5 TECHNICAL FIELD 

The present invention relates generally to compositions and methods for the 
treatment of lung cancer. The invention is more specifically related to nucleotide sequences 
that are preferentially expressed in lung tumor tissue, together with polypeptides encoded by 
such nucleotide sequences. The inventive nucleotide sequences and polypeptides may be used 
10 in vaccines and pharmaceutical compositions for the treatment of lung cancer. 

BACKGROUND OF THE INVENTION 

Lung cancer is the primary cause of cancer death among both men and women 
in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year 
15 survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is 
only 13%. This contrasts with a five-year survival rate of 46% among cases detected while 
the disease is still localized. However, only 16% of lung cancers are discovered before the 
disease has spread. 

Early detection is difficult since clinical symptoms are often not seen until the 
20 disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x- 
rays, analysis of the type of cells contained in sputum and fiberoptic examination of the 
bronchial passages. Treatment regimens are determined by the type and stage of the cancer, 
and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research 
into therapies for the disease, lung cancer remains difficult to treat. 
25 Accordingly, there remains a need in the art for improved vaccines, treatment 

methods and diagnostic techniques for lung cancer. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compounds and methods for the 
30 therapy of lung cancer. In a first aspect, isolated polynucleotides encoding lung tumor 
polypeptides are provided, such polynucleotides comprising a nucleotide sequence selected 
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from the group consisting of: (a) sequences provided in SEQ ID NO: l-I h 19, 22-25, 27-31, 
51, 53, 55, 63, 70, 72, 79,^0, 86, 87, 89, 90, 102-107, 109, 139, 143-149, 151-154 and 156- 
158; (b) sequences complementary to a sequence provided in SEQ ID NO: 1-11. 19, 22-25, - 
27-31, 51, 53. 55, 63, 70, 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 139, 143-149. 151-154 and 
5 156-158; and (b) variants of the sequences of (a) or (b). 

In a second aspect, isolated polypeptides are provided that comprise at least an 
immunogenic portion of a lung mmor protein or a variant thereof. In specific embodiments, 
such polypeptides comprise an eunino acid sequence encoded bjr a DNA sequence comprising 
a nucleotide sequence selected from the- group consisting of (a) sequences recited in SEQ ID 

10 NO: 1-1 1, 19, 22-25, 27-31, 51, 53, 55, 63, 70, 72, 79, 80, 86, 87, 89. 90, 102-107, 109, 139, 
143-149, 151-154 and 156-158; (b) sequences complementary to a sequence provided in SEQ 
ID NO: 1-11. 19, 22-25, 27-31, 51, 53, 55, 63, 70, 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 
139, 143-149, 151-154 and 156-158; and (c) variants of the sequences of (a) and (b). 

In related aspects, expression vectors comprising the inventive 

15 polynucleotides, together with host cells transformed or transfected with such expression 
vectors are provided. In preferred embodiments, the host cells are selected from the group 
consisting ofE. coli, yeast and mammalian cells. 

In another aspect, fusion proteins comprising a first and a second inventive 
polypeptide or. alternatively, an inventive polypeptide and a known lung tumor antigen, are 

20 provided. 

The present invention further provides pharmaceutical compositions 
comprising one or more of the above polypeptides, fusion proteins or polynucleotides and a 
physiologically acceptable carrier, together with vaccines comprising one or more such 
polypeptides, fusion proteins or polynucleotides in combination with an immune response 
25 enhancer. 

In related suspects, the present invention provides methods for inhibiting the 
development of lung cancer in a patient, comprising administering to a patient an effective 
amount of at least one of the above pharmaceutical compositions and/or vaccines. 

In yet a further aspect of the present invemion, methods are provided for 
30 detecting lung cancer in a patient, comprising: (a) contacting a biological sample obtained 
from a patient with a binding agent that is capable of binding to a polypeptide disclosed 
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herein: and (b) detecting in the sample a protein or polypeptide that binds to the binding 
agent. In preferred embodiments, the binding agent is an antibody, most preferably a 
monoclonal antibody. . 

In related aspects, methods are provided' for monitoring the progression of 
5 lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a 
patient with a binding agent that is capable of binding to one of the polypeptides disclosed 
herein: (b) determining in the sample an amount of a protein or polypeptide that binds to the 
binding agent: (c) repeating steps (a) and (b); and comparing^ the amounts of polypeptide 
detected in steps (b) and (c). 
10 Within related aspects, the present invention provides antibodies, preferably 

monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits 
comprising such antibodies, and methods of using such antibodies to inhibit the development 
of lung cancer. 

The present invention further provides methods for detecting lung cancer 

15 comprising: (a) obtaining a biological sample from a patient; (b) contacting the sample with 
a first and a second oligonucleotide primer in a polymerase chain reaction, at least one of the 
oligonucleotide primers being specific for a polynucleotide that encodes one of the 
polypeptides disclosed herein: and (c) detecting in the sample a DNA sequence that amplifies 
in the presence of the first and second oligonucleotide primers. In a preferred embodiment, at 

20 least one of the oligonucleotide primers comprises at least about 10 contiguous nucleotides of 
a polynucleotide comprising a sequence selected from the group consisting of SEQ ID NO: 1- 
31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 126-181. 

In a further aspect, the present invention provides a method for detecting lung 
cancer in a patient comprising: (a) obtaining a biological sample from the patient; (b) 

25 contacting the sample with an oligonucleotide probe specific for a polynucleotide that 
encodes one of the polypeptides disclosed herein; and (c) detecting in the sample a DNA 
sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe 
comprises at least about 15 contiguous nucleotides of a polynucleotide comprising a sequence 
selected from the group consisting of SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84- 

30 92, 102-110, 116-120 and 126-181. In related aspects, diagnostic kits comprising the above 
oligonucleotide probes or primers are provided. 
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In yet a further aspect, methods for the treatment of lung cancer 
in a patient are provided, the methods comprising obtaining PBMC from the patient, 
incubating the PBMC with a polypeptide of the present invention (or a polynucleotide that 
encodes such a polypeptide) to provide incubated T cells and administering the incubated T 

5 cells to the patient. In present invention additionally provides methods for the treatment of 
lung cancer that comprise incubating antigen presenting cells with a polypeptide of the 
present invention (or a polynucleotide that encodes such a polypeptide) to provide incubated 
antigen presenting ceils and administering the incubated antigen presenting cells to the 
patient. In certain embodiments, the-antigen presenting cells are selected from the group 

10 consisting of dendritic cells and macrophages. Compositions for the treatment of lung cancer 
comprising T cells or antigen presenting cells that have been incubated with a polypeptide or 
polynucleotide of the present invention are also provided. These and other aspects of the 
present invention will become apparent upon reference to the following detailed description. 
AH references disclosed herein are hereby incorporated by reference in their entirety as if 

15 each was incoiporated individually. 



SEQUENCE IDENTIFIERS 

SEQ ID NO: 1 is the determined cDNA sequence for L363C1 .cons 
SEQ ID NO: 2 is the determined cDNA sequence for L263C2.cons 

20 SEQ ID NO: 3 is the determined cDNA sequence for L263C2c 

SEQ ID NO: 4 is the determined cDNA sequence for L263C1 .cons 
SEQ ID NO: 5 is the determined cDNA sequence for L263Clb 
SEQ ID NO: 6 is the determined cDNA sequence for LI64C2.cons 
SEQ ID NO: 7 is the determined cDNA sequence for L164CLcons 

25 SEQ ID NO: 8 is the determined cDNA sequence for L366CIa 

SEQ ID NO: 9 is the determined cDNA sequence for L260Cl.cons 
SEQ ID NO: 10 is the determined cDNA sequence for L163Clc 
SEQ ID NO: 11 is the determined cDNA sequence for L163Clb 
SEQ ID NO: 12 is the determined cDNA sequence for L255C1 .cons 

30 SEQ ID NO: 1 3 is the determined cDN A sequence for L255C 1 b 
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SEQ ID NO: 14 is the determined cDNA sequence for L355Cl.cons 
SEQ ID NO: 15 is the detained cDNA sequence for L366Cl,cons 
SEQ ID NO: 16 is the determined cDNA sequence for L163Cla 
SEQ ID NO: 1 7 is the determined cDNA sequence for LT86-1 
5 SEQ ID NO: 1 8 is the determined cDNA sequence for LT86-2 
SEQ ID NO: 19 is the determined cDNA sequence for LT86-3 
SEQ ID NO: 20 is the determined cDNA sequence for LT86-4 
SEQ ID NO: 21 is the determined cDNA sequence for LT86-5 - 
SEQ ID NO: 22 is the determined cDNA sequence for LT86-6 

10 SEQ ID NO: 23 is the determined cDNA sequence for LT86-7 
SEQ ID NO: 24 is the determined cDNA sequence for LT86-8 
SEQ ID NO: 25 is the determined cDNA sequence for LT86-9 
SEQ ID NO: 26 is the determined cDNA sequence for LT86-10 
SEQ ID NO: 27 is the determined cDNA sequence for LT86-1 1 

15 SEQ ID NO: 28 is the determined cDNA sequence for LT86-I2 
SEQ ID NO: 29 is the determined cDNA sequence for LT86-13 
SEQ ID NO: 30 is the determined cDNA sequence for LT86-14 
SEQ ID NO: 31 is the determined cDNA sequence for LT86-15 
SEQ ID NO: 32 is the predicted amino acid sequence for LT86-1 

20 SEQ ID NO: 33 is the predicted amino acid sequence for LT86-2 
SEQ ID NO: 34 is the predicted amino acid sequence for LT86-3 
SEQ ID NO: 35 is the predicted amino acid sequence for LT86-4 
SEQ ID NO: 36 is the predicted amino acid sequence for LT86-5 
SEQ ID NO: 37 is the predicted amino acid sequence for LT86-6 

25 SEQ ID NO: 38 is the predicted amino acid sequence for LT86-7 
SEQ ID NO: 39 is the predicted amino acid sequence for LT86-8 
SEQ ID NO: 40 is the predicted amino acid sequence for LT86-9 
SEQ ID NO: 41 is the predicted amino acid sequence for LT86-10 
SEQ ID NO: 42 is the predicted amino acid sequence for LT86-1 1 

30 SEQ ID NO: 43 is the predicted amino acid sequence for LT86-12 



XXKiO: <WO_8938973A2_L> 



wo 99/38973 



PCTAJS99/01642 



6 





SEQID 


NO: 


44 


is the predicted amino acid sequence for LT86-13 




SEQID 


NO: 


45 


is the pr^icted amino acid sequence for LT86-14 




SEQID 


NO: 


46 


is the predicted amino acid sequence for LT86-15 




SEQID 


NO: 


47 


is a (dT),2AG primer 


5 


SEQ ID 


NO: 


48 


is a primer 




SEQID 


NO; 


49 


is the determined 5' cDNA sequence for L86S-3 




SEQID 


NO: 


50 


is the determined 5' cDNA sequence for L86S-12 




SEQID 


NO: 


51 


is the determined 5' cDNA sequence for L86S'-16 




SEQID 


NO: 


52 


is the determined 5' gDNA sequence for L86S-25 


10 


SEQID 


NO: 


53 


is the determined 5' cDNA sequence for L86S-36 




SEQID 


NO: 


54 


is the determined 5' cDNA sequence for L86S-40 




SEQID 


NO: 


55 


is the determined 5' cDNA sequence for L86S-46 




SEQID 


NO: 


56 


is the predicted amino acid sequence for L86S-3 




SEQID 


NO: 


57 


is the predicted amino acid sequence for L86S-I2 


15 


SEQID 


NO: 


58 


is the predicted amino acid sequence for L86S- 1 6 




SEQID 


NO: 


59 


is the predicted amino acid sequence for L86S-25 




SEQID 


NO: 


60 


is the predicted amino acid sequence for L86S-36 




SEQID 


NO: 


61 


is the predicted amino acid sequence for L86S-40 




SEQ ID 


NO: 


62 


is the predicted amino acid sequence for L86S-46 


20 


SEQ ID 


NO; 


63 


is the determined 5' cDNA sequence for L86S-30 




SEQ ID 


NO: 


64 


is the determined 5' cDNA sequence for L86S-41 




SEQID 


NO: 


65 


is the predicted amino acid sequence from the 5' end of LT86-9 




SEQID 


NO: 


66 


is the determined extended cDNA sequence for LT86-4 




SEQID 


NO: 


67 


is the predicted extended amino acid sequence for LT86-4 


25 


SEQID 


NO: 


68 


is the determined 5' cDNA sequence for LT86-20 




SEQID 


NO: 


69 


is the determined 3' cDNA sequence for LT86-21 




SEQID 


NO: 


70 


is the determined 5' cDNA sequence for LT86-22 




SEQID 


NO: 


71 


is the determined 5' cDNA sequence for LT86-26 




SEQID 


NO: 


72 


is the determined 5' cDNA sequence for LT86-27 


30 


SEQID 


NO: 


73 


is the predicted amino acid sequence for LT86-20 
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SEQ ID NO: 74 is the predicted amino acid sequence for LT86-21 
SEQ ID NO: 75 is the prec|icted amino acid sequence for LT86-22 
SEQ ID NO: 76 is the predicted amino acid sequence for LT86-26 
SEQ ID NO: 77 is the predicted amino acid sequence for LT86-27 
5 SEQ ID NO: 78 is the determined extended cDNA sequence for L86S-12 
SEQ ID NO: 79 is the determined extended cDNA sequence for L86S-36 
SEQ ID NO: 80 is the determined extended cDNA sequence for L86S-46 
SEQ ID NO: 81 is the predicted extended amino acid sequence for L86S-12 
SEQ ID NO: 82 is the predicted extended amino acid sequence for L86S-36 
10 SEQ ID NO: 83 is the predicted extended amino acid sequence for L86S-46 
SEQ ID NO: 84 is the determined 5'cDNA sequence for L86S-6 
SEQ ID NO: 85 is the determined 5'cDNA sequence for L86S-1 1 
SEQ ID NO: 86 is the determined 5'cDNA sequence for L86S-14 
SEQ ID NO: 87 is the determined 5'cDNA sequence for L86S-29 

15 SEQ ID NO: 88 is the determined 5'cDNA sequence for L86S-34 
SEQ ID NO: 89 is the determined 5'cDNA sequence for L86S-39 
SEQ ID NO: 90 is the determined 5'cDNA sequence for L86S-47 
SEQ ID NO: 91 is the determined 5'cDNA sequence for L86S-49 
SEQ ID NO: 92 is the determined 5'cDNA sequence for L86S-51 

20 SEQ ID NO: 93 is the predicted amino acid sequence for L86S-6 
SEQ ID NO: 94 is the predicted amino acid sequence for L86S-1 1 
SEQ ID NO: 95 is the predicted amino acid sequence for L86S-14 
SEQ ID NO: 96 is the predicted amino acid sequence for L86S-29 
SEQ ID NO: 97 is the predicted amino acid sequence for L86S-34 

25 SEQ ID NO: 98 is the predicted amino acid sequence for L86S-39 
SEQ ID NO: 99 is the predicted amino acid sequence for L86S«47 
SEQ ID NO: 100 is the predicted amino acid sequence for L86S-49 
SEQ ID NO: 101 is the predicted amino acid sequence for L86S-51 
SEQ ID NO: 102 is the determined DNA sequence for SLT-Tl 

30 SEQ ID NO: 103 is the determined 5' cDNA sequence for SLT-T2 
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SEQ ID NO: 104 is the determined 5' cDNA sequence for SLT~T3 
SEQ ID NO: 105 is the determined 5' cDNA sequence for SLT-T5 
SEQ ID NO: 106 is the determined 5^ cDNA sequence for SLT-T7 
SEQ ID NO: 107 is the determined 5' cDNA sequence for SLT-T9 
5 SEQ ID NO: 108 is the determined 5' cDNA sequence for SLT-TIO 
SEQ ID NO: 109 is the determined 5' cDNA sequence for SLT-Tl 1 
SEQ ID NO: 1 10 is the determined 5' cDNA sequence for SLT-T12 
SEQ ID NO: 1 1 1 is the predicted amino acid sequence for SLT^l 
SEQ ID NO: 1 12 is the predicted amino acid sequence for SLT-T2 

10 SEQ ID NO: 1 13 is the predicted amino acid sequence for SLT-T3 
SEQ ID NO: 1 14 is the predicted amino acid sequence for SLT-TIO 
SEQ ID NO: 1 15 is the predicted amino acid sequence for SLT-T12 
SEQ ID NO: 1 16 is the determined 5' cDNA sequence for SALT-T3 
SEQ ID NO: 1 17 is the determined 5' cDNA sequence for SALT-T4 

15 SEQ ID NO: 1 18 is the determined 5' cDNA sequence for SALT-T7 
SEQ ID NO: 1 19 is the determined 5' cDNA sequence for SALT-T8 
SEQ ID NO: 120 is the determined 5' cDNA sequence for SALT-T9 
SEQ ID NO: 121 is the predicted amino acid sequence for SALT-T3 
SEQ ID NO: 122 is the predicted amino acid sequence for SALT-T4 

20 SEQ ID NO: 123 is the predicted amino acid sequence for SALT-T7 
SEQ ID NO: 124 is the predicted amino acid sequence for SALT-T8 
SEQ ID NO: 125 is the predicted amino acid sequence for SALT-T9 
SEQ ID NO: 126 is the determined cDNA sequence for PSLT-1 
SEQ ID NO: 127 is the determined cDNA sequence for PSLT-2 

25 SEQ ID NO: 128 is the determined cDNA sequence for PSLT-7 
SEQ ID NO: 129 is the determined cDNA sequence for PSLT-13 
SEQ ID NO: 130 is the determined cDNA sequence for PSLT-27 
SEQ ID NO: 131 is the determined cDNA sequence for PSLT-28 
SEQ ID NO: 132 is the determined cDNA sequence for PSLT«30 

30 SEQ ID NO: 133 is the determined cDNA sequence for PSLT-40 
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SEQ 


ID 


NO: 


134 


is the determined cDNA sequence for PSLT-69 




SEQ 


ID 


NO: 


135 


is the determined cDN A sequence for PSLT-71 




SEQ 


ID 


NO: 


136 


is the determined cDNA sequence for PSLT-73 




SEQ 


ID 


NO: 


137 


is the determined cDNA sequence for PSLT-79 


5 


SEQ 


ID 


NO: 


138 


is the determined cDNA sequence for PSLT-03 




SEQ 


ID 


NO: 


139 


is the determined cDNA sequence for PSLT-09 




SEQ 


ID 


NO: 


140 


is the determined cDNA sequence for PSLT-01 1 




SEQ 


ID 


NO: 


141 


is the determined cDNA sequence for PSLT-041 




SEQ 


ID 


NO: 


142 


is the determined cDNA sequence for PSLT-62 


10 


SEQ 


ID 


NO: 


143 


is the determined cDNA sequence for PSLT-6 




SEQ 


ID 


NO: 


144 


is the determined cDNA sequence for PSLT-37 




SEQ 


IP 


NO: 


145 


is the determined cDNA sequence for PSLT-74 




SEQ 


ID 


NO: 


146 


is the determined cDNA sequence for PSLT-OlO 




SEQ 


ID 


NO: 


147 


is the determined cDNA sequence for PSLT-012 


15 


SEQ 


ID 


NO: 


148 


is the determined cDNA sequence for PSLT-037 




SEQ 


ID 


NO: 


149 


is the determined 5* cDNA sequence for SAL-3 




SEQ 


ID 


NO: 


150 


is the determined 5' cDNA sequence for SAL-24 




SEQ 


ID 


NO: 


151 


is the determined 5' cDNA sequence for SAL-25 




SEQ 


ID 


NO: 


152 


is the determined 5' cDNA sequence for SAL-33 


20 


SEQ 


ID 


NO: 


153 


is the determined 5' cDNA sequence for SAL-50 




SEQ 


ID 


NO: 


154 


is the determined 5' cDNA sequence for SAL-57 




SEQ 


ID 


NO: 


155 


is the determined 5' cDNA sequence for SAL-66 




SEQ 


ID 


NO: 


156 


is the determined 5' cDNA sequence for SAL-82 




SEQ 


ID 


NO: 


157 


is the determined 5' cDNA sequence for SAL-99 


25 


SEQ 


ID 


NO: 


158 


is the determined 5' cDNA sequence for SAL- 104 




SEQ 


ID 


NO: 


159 


is the determined 5' cDNA sequence for SAL- 109 




SEQ 


ID 


NO: 


160 


is the determined 5' cDNA sequence for SAL-5 




SEQ 


ID 


NO: 


161 


is the determined 5' cDNA sequence for SAL-8 




SEQ 


ID 


NO: 


162 


is the determined 5' cDNA sequence for SAL- 12 


30 


SEQ 


ID 


NO: 


163 


is the determined 5' cDNA sequence for SAL- 14 
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SEQ 


ID 


NO: 


164 


is the determined 5' cDNA sequence for SAL-16 




SEQ 


ID 


NO: 


165 


is the d^ermined 5' cDNA sequence for SAL-23 




SEQ 


ID 


NO: 


166 


is the determined 5' cDNA sequence for SAL-26 




SEQ 


ID 


NO: 


167 


is the determined 5' cDNA sequence for SAL-29 


5 


SEQ 


ID 


NO: 


168 


is the determined 5' cDNA sequence for SAL-32 




SEQ 


ID 


NO: 


169 


is the determined 5' cDNA sequence for SAL-39 




SEQ 


ID 


NO: 


170 


is the determined 5' cDNA sequence for SAL-42 




SEQ 


ID 


NO: 


171 


is the determined 5' cDNA seq'uence for SAI:?-43 




SEQ 


ID 


NO: 


172 


is the determined 5' eDNA sequence for SAL-44 


10 


SEQ 


ID 


NO: 


173 


is the determined 5' cDNA sequence for SAL-48 




SEQ 


ID 


NO: 


174 


is the determined 5' cDNA sequence for SAL-68 
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is the determined 5' cDNA sequence for SAL-72 
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is the determined 5' cDNA sequence for SAL-77 
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is the determined 5' cDNA sequence for SAL-86 
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is the determined 5' cDNA sequence for SAL-88 
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is the determined 5' cDNA sequence for SAL-93 
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is the determined 5' cDNA sequence for SAL- 1 00 
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is the determined 5' cDNA sequence for SAL- 1 05 
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is the predicted amino acid sequence for SAL-3 


20 


SEQ 


ID 


NO: 


183 
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is a first predicted amino acid sequence for SAL-25 
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is the predicted amino acid sequence for SAL-99 
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is the predicted amino acid sequence for SAL- 1 04 
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s the predicted amino acid sequence for SAL-5 
s the predicted amino acid sequence for SAL-8 
s the predicted amino acid sequence for SAL- 12 
s the predicted amino acid sequence for SAL- 1 4 
s the predicted amino acid sequence for SAL- 1 6 
s the predicted amino acid sequence for SAL-23 
s the predicted amino acid sequence for SAL-26 
s the predicted amino acid sequence for SAL— 29 
s the predicted amino-acid sequence for SAL-32 
s the predicted amino acid sequence for SAL-39 
s the predicted amino acid sequence for SAL-42 
s the predicted amino acid sequence for SAL-43 
s the predicted amino acid sequence for SAL-44 
s the predicted amino acid sequence for SAL-48 
s the predicted amino acid sequence for SAL-68 
s the predicted amino acid sequence for SAL-72 
s the predicted amino acid sequence for SAL-77 
s the predicted amino acid sequence for SAL-86 
s the predicted amino acid sequence for SAL-88 
s the predicted amino acid sequence for SAL-93 
s the predicted eimino acid sequence for SAL- 1 00 
s the predicted amino acid sequence for SAL- 1 05 
s a second predicted amino acid sequence for SAL-50 



25 DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the therapy of lung cancer. The compositions described herein include 
polypeptides, fusion proteins and polynucleotides. Also included within the present invention 
are molecules (such as an antibody or fragment thereoQ that bind to the inventive 

30 polypeptides. Such molecules are referred to herein as "binding agents." 
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In one embodiment, the inventive polypeptides comprise at least a portion of a 
protein that is expressed ^t a greater level in human lung tumor tissue than in normal lung 
tissue. Preferably, the level of RNA encoding the polypeptide is at least 2-fold higher in~ 
tumor tissue. Such polypeptides include, but are not limited to, polypeptides (and 
5 immunogenic portions thereof) encoded by the nucleotide sequences provided in SEQ ID 
NO: 1-16 and variants thereof. 

In a second embodiment, the inventive polypeptides comprise at least a 
portion of a immunogenic lung tumor protein, including but not limited to polypeptides 
v^herein the lung tumor protein includes an amino acid sequence encoded by a polynucleotide 
10 including a sequence selected from the group consisting of (a) nucleotide sequences recited in 
SEQ ID NO: 17-31, 49-55, 63,64, 66, 68-72, 78-80 and 84-92, (b) the complements of said 
nucleotide sequences, and (c) variants of such sequences. 

In a third embodiment, the inventive polypeptides comprise at least a portion 
of a lung tumor protein, including polypeptides wherein the lung tumor protein includes an 
1 5 amino acid sequence encoded by a polynucleotide including a sequence selected from the 
group consisting of (a) nucleotide sequences recited in SEQ ID NO: 102-110, 1 16-120 and 
126-181, (b) the complements of said nucleotide sequences, and (c) variants of such 
sequences. 

As used herein, the term "polypeptide" encompasses amino acid chains of any 
20 length, including fiill length proteins, wherein the amino acid residues are linked by covalent 
peptide bonds. Thus, a polypeptide comprising a portion of one of the above lung tumor 
proteins may consist entirely of the portion, or the portion may be present within a larger 
polypeptide that contains additional sequences. The additional sequences may be derived 
from the native protein or may be heterologous, and such sequences may (but need not) be 
25 immunoreactive and/or antigenic. As detailed below, such polypeptides may be isolated from 
lung tumor tissue or prepared by synthetic or recombinant means. 

As used herein, an "immunogenic portion" of a lung tumor protein is a portion 
that is capable of eliciting an immune response in a patient inflicted with lung cancer and as 
such binds to antibodies present within sera from a lung cancer patient. Such immunogenic 
30 portions generally comprise at least about 5 amino acid residues, more preferably at least 
about 10, and most preferably at least about 20 amino acid residues. Immunogenic portions 
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of the proteins described herein may be identified in antibody binding assays. Such assays 
may generally be perform^ using any of a variety of means known to those of ordinary skill 
in the art, as described, for example, in Harlow and Lane, Antibodies: A Laboratory Manual, " 
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1988. For example, a polypeptide 
5 may be immobilized on a solid support (as described below) and contacted with patient sera 
to allow binding of antibodies within the sera to the immobilized polypeptide. Unbound sera 
may then be removed and bound antibodies detected using, for example, '"'l-labeled Protein 
A. Alternatively, a polypeptide may be used to generate— monoclonal and polyclonal 
antibodies for use in detection of the polypeptide in blood or other fluids of lung cancer 

10 patients. Methods for preparing and identifying immunogenic portions of antigens of known 
sequence are well known in the art and include those summarized in Paul, Fundamental 
Immunology^, ed.. Raven Press, 1993, pp, 243-247. 

The term ''polynucleotide(s),'' as used herein, means a single or double-stranded 
polymer of deoxyribonucleotide or ribonucleotide bases and includes DNA and 

15 corresponding RNA molecules, including HnRNA and mRNA molecules, both sense and 
anti-sense strands, and comprehends cDNA, genomic DNA* and recombinant DNA, as well as 
wholly or partially synthesized polynucleotides. An HnRNA molecule contains introns and 
corresponds to a DNA molecule in a generally one-to-one manner. An mRNA molecule 
corresponds to an HnRNA and DNA molecule from which the introns have been excised, A 

20 polynucleotide may consist of an entire gene, or any portion thereof. Operable anti-sense 
polynucleotides may comprise a fragment of the corresponding polynucleotide, and the 
definition of ^'polynucleotide" therefore includes all such operable anti-sense fragments. 

The compositions and methods of the present invention also encompass 
variants of the above polypeptides and polynucleotides. 

25 A polypeptide "variant," as used herein, is a polypeptide that differs from the 

recited polypeptide only in conservative substitutions and/or modifications, such that the 
antigenic properties of the polypeptide are retained. In a preferred embodiment, variant 
polypeptides differ from an identified sequence by substitution, deletion or addition of five 
amino acids or fewer. Such variants may generally be identified by modifying one of the 

30 above polypeptide sequences, and evaluating the antigenic properties of the modified 
polypeptide using, for example, the representative procedures described herein. Polypeptide 
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variants preferably exhibit at least about 70%, more preferably at least about 90% and most 
preferably at least about fi5% identity (determined as described below) to the identified 
polypeptides. 

As used herein, a "conservative substitution" is one in which an amino acid is 
5 substituted for another amino acid that has similar properties, such that one skilled in the art 
of peptide chemistry would expect the secondary structure and hydropathic nature of the 
polypeptide to be substantially unchanged. In general, the following groups of amino acids 
represent conservative changes: (1) ala, pro, gly, glu, asp, ginrasn, sen thr; (2) cys, ser, tyr, 
thr; (3) vaL ile, leu, met, ala, phe; (4) lys, arg, his: and (5) phe, tyr, trp, his, 

10 Variants may also, or alternatively, contain other modifications/ including the 

deletion or addition of amino acids that have minimal influence on the antigenic properties, 
secondary structure and hydropathic nature of the polypeptide. For example, a polypeptide 
may be conjugated to a signal (or leader) sequence at the N-terminal end of the protein which 
co-translationally or post-translationally directs transfer of the protein. The polypeptide may 

15 also be conjugated to a linker or other sequence for ease of synthesis, purification or 
identification of the polypeptide {e.g., poly-His), or to enhance binding of the polypeptide to a 
solid support. For example, a polypeptide may be conjugated to an immunoglobulin Fc 
region. 

A nucleotide '"variant" is a sequence that differs from the recited nucleotide 
20 sequence in having one or more nucleotide deletions, substitutions or additions. Such 
modifications may be readily introduced using standsird mutagenesis techniques, such as 
oligonucleotide-directed site-specific mutagenesis as taught, for example, by Adelman et al. 
{DNA, 2:183, 1983). Nucleotide variants may be naturally occurring allelic variants, or non- 
naturally occurring variants. Variant nucleotide sequences preferably exhibit at least about 
25 70%, more preferably at least about 80% and most preferably at least about 90% identity 
(determined as described below) to the recited sequence. 

The lung tumor antigens provided by the present invention include variants 
that are encoded by DNA sequences which are substantial ly homologous to one or more of 
the DNA sequences specifically recited herein. "Substantial homology," as used herein, 
30 refers to DNA sequences that are capable of hybridizing under moderately stringent 
conditions. Suitable moderately stringent conditions include prewashing in a solution of 5X 
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SSC, 0.5% SDS, 1 .0 mM EDTA (pH 8.0); hybridizing at 50^C-65°C, 5X SSC, overnight or, 
in the event of cross-spec^^s homology, at 45^C with 0.5X SSC; follov^^ed by washing twice 
at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1% SDS. Such: , 
: hybridizing DNA sequences are also within the scope of this invention, as are nucleotide 
5 sequences that, due to code degeneracy, encode an immunogenic polypeptide that is encoded 
by a hybridizing DNA sequence. 

Two nucleotide or polypeptide sequences are said to be "identical" if the 
sequence of nucleotides or amino acid residues in the two sequences is the same when aligned 
for maximum correspondence as described below. Comparisons between two sequences are 

10 typically performed by comparing the sequences over a comparison window to identify and 
compare local regions of sequence similarity. A "comparison window" as used herein, refers 
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50, 
in which a sequence may be compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. 

15 Optimal alignment of sequences for comparison may be conducted using the 

Megalign program in the Lasergene suite of bioinformatics software (DNASTAR., Inc«, 
Madison, WI), using default parameters. This program embodies several alignment schemes 
described in the following references: Dayhoff. M.O. (1978) A model of evolutionary change 
in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of 

20 Protein Sequence and Structure, National Biomedical Resarch Foundaiton, Washington DC 
Vol. 5, SuppL 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes 
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA; 
Higgins, D.G. and Sharp, P.M. (1 989) Fast and sensitive multiple sequence alignments on a 
microcomputer CABIOS 5\\5\A5'i: Myers, E.W. and MuUer W. (1988) Optimal alignments 

25 in linear space CABIOS ^: 1 1-17; Robinson, E.D. (1971) Comb. Theor J J:\05: Santou, N. 

Nes, M. (1987) The neighbor joining method. A new method for reconstructing phylogenetic 
trees MoL Biol. EvoL ^:406-425; Sneath, P.H.A. and Sokal, R.R. (1973) Numerical 
Taxonomy - the Principles and Practice of Numerical Taxonomy, Freeman Press, San 
Francisco, CA; Wilbur, W.J. and Lipman, D.J. (1983) Rapid similarity searches of nucleic 

30 acid and protein data banks Proc. Natl. Acad, Sci. USA 80:726-730, 
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Preferably, the "percentage of sequence identity" is determined by comparing 
two optimally aligned sequences over a window of comparison of at least 20 positions, 
wherein the portion of the polynucleotide sequence in the comparison window may comprise 
additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or 10 to 12 

5 percent, as compared to the reference sequences (which does not comprise additions or 
deletions) for optimal alignment of the two sequences. The percentage is calculated by 
determining tlie number of positions at which the identical nucleic acid bases or amino acid 
residue occurs in both sequences to yield the number of matched^positions, dividing the 
number of matched positions by the total number of positions in the reference sequence (i,e, 

10 the window size) and multiplying the results by 100 to yield the percentage of sequence 
identity. 

The lung tumor polypeptides of the present invention, and polynucleotides 
encoding such polypeptides, may be isolated from lung tumor tissue using any of a variety of 
methods well known in the art. For example, cDNA molecules encoding polypeptides 

15 preferentially expressed in lung tumor tissue may be cloned on the basis of the lung tumor- 
specific expression of the corresponding mRNAs, using differential display PCR. This 
technique compares the amplified products from RNA templates prepared from normal lung 
and lung tumor tissue. cDNA may be prepared by reverse transcription of RNA using a 
(dT),2AG primer. Following amplification of the cDNA using a random primer, a band 

20 corresponding to an amplified product specific to the tumor RNA may be cut out from a 
silver stained gel and subcloned into a suitable, vector. Examples of cDNA sequences that 
may be isolated using this procedure include those provided in SEQ ID NO: 1-16. 

cDNA molecules encoding immunogenic lung tumor polypeptides may be 
prepared by screening a cDNA expression librar\' prepared from a lung tumor sample with 

25 sera from the same patient as the tumor sample, as described in detail in Example 2 below. 
Examples of cDNA sequences that may be isolated using this procedure include those 
provided in SEQ ID NO: 17-3). Additional cDNA molecules encoding lung tumor 
polypeptides may be obtained by screening such a cDN A expression library with mouse anti- 
lung tumor serum as described below in Example 3. Examples of cDNA sequences that may 

30 thus be isolated are provided in SEQ ID NO: 49-55, 63, 64 and 126-148. cDNA sequences 
encoding lung tumor antigens may also be isolated by screening of lung tumor cDNA 
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libraries prepared from SCID mice with mouse anti-tumor sera, as described below in 
Example 4. Examples oJ^cDNA sequences that may be isolated using this technique are 
provided in SEQ ID NO: 149-1 8 1 . ~ 
A gene encoding a polypeptide described herein (or a portion thereof) may, 
5 alternatively, be amplified from human genomic DNA, or from lung tumor cDNA^ via 
polymerase chain reaction. For this approach, sequence-specific primers may be designed 
based on the nucleotide sequences provided herein and may be purchased or synthesized. An 
amplified portion of a specific nucleotide sequence may then be used to isolate the full length 
gene from a human genomic DNA library or from a lung tumor cDNA library, using well 

10 known techniques, such as those described in Sambrook et aL, Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring Harbor, NY (1989). 

Once a DNA sequence encoding a polypeptide is obtained, the polypeptide 
may be produced recombinantly by inserting the DNA sequence into an expression vector and 
expressing the polypeptide in an appropriate host. Any of a variety of expression vectors 

15 known to those of ordinary skill in the art may be employed to express recombinant 
polypeptides of this invention. Expression may be achieved in any appropriate host cell that 
has been transformed or transfected with an expression vector containing a polynucleotide 
that encodes the recombinant polypeptide. Suitable host cells include prokaryotes, yeast and 
higher eukaryotic cells. Preferably, the host cells employed are E. coli^ yeast or a mammalian 

20 cell line, such as COS or CHO cells. The DNA sequences expressed in this manner may 
encode naturally occurring polypeptides, portions of naturally occurring polypeptides, or 
. other variants thereof. Supematants from suitable host/vector systems which secrete the 
recombinant polypeptide may be first concentrated using a commercially available filter. The 
concentrate may then be applied to a suitable purification matrix, such as an affinity matrix or 

25 ion exchange resin. Finally, one or more reverse phase HPLC steps can be employed to 
further purify the recombinant polypeptide. 

Such techniques may also be used to prepare polypeptides comprising portions 
or variants of the native polypeptides. Portions and other variants having fewer than about 
100 amino acids, and generally fewer than about 50 amino acids, may be generated using 

30 techniques well known to those of ordinary skill in the art. For example, such polypeptides 
may be synthesized using any of the commercially available solid-phase techniques, such as 
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the Merrifield solid-phase synthesis method, where amino acids are sequentially added to a 
growing amino acid chaii^(see, for example, Merrifield, J. Am. Chem. Soc. ^5:2149-2146, 
1963). Equipment for automated synthesis of polypeptides is commercially available from "* 
suppliers such as Perkin Elmer/Applied BioSystems Division (Foster City, CA), and may be 

5 operated according to the manufacturer's instructions. 

In general, regardless of the method of preparation, the polypeptides disclosed 
herein are prepared in an isolated, substantially pure form (/,e., the polypeptides are 
homogenous as determined by amino acid composition and"~primary sequence analysis). 
Preferably, the polypeptides are at least about 90% pure, more preferably at least about 95% 

10 pure and most preferably at least about 99% pure. In certain preferred embodiments, 
described in more detail below, the substantially pure polypeptides are incorporated into 
pharmaceutical compositions or vaccines for use in one or more of the methods disclosed 
herein. 

In a related aspect, the present invention provides fusion proteins comprising a 
15 first and a second inventive polypeptide or, alternatively, a polypeptide of the present 
invention and a known lung tumor antigen, together with variants of such fusion proteins. 
The fusion proteins of the present invention may (but need not) include a linker peptide 
between the first and second polypeptides. 

A DNA sequence encoding a fusion protein of the present invention is 
20 constructed using known recombinant DNA techniques to assemble separate DNA sequences 
encoding the first and second polypeptides intq an appropriate expression vector. The 3' end 
of a DNA sequence encoding the first polypeptide is ligated, with or without a peptide linker, 
to the 5* end of a DNA sequence encoding the second polypeptide so that the reading frames 
of the sequences are in phase to permit mRNA translation of the two DNA sequences into a 
25 single fusion protein that retains the biological activity of both the first and the second 
polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptides by a distance sufficient to ensure that each polypeptide folds into its 
secondary and tertiary structures. Such a peptide linker sequence is incorporated into the 
30 fusion protein using standard techniques well known in the art. Suitable peptide linker 
sequences may be chosen based on the following factors: (I) their ability to adopt a flexible 
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extended conformation; (2) their inability to adopt a secondary structure that could interact 
with functional epitopes op^the first and second polypeptides; and (3) the lack of hydrophobic 
or charged residues that might react with the polypeptide functional epitopes. Preferi-ed 
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, 

5 such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which 
may be usefully employed as linkers include those disclosed in Maratea et al.. Gene 40:39-46, 
1985; Murphy et al., Proc. Natl. Acad ScL USA 55:8258-8262, 1986; U.S. Patent 
No. 4.935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about 
50 amino acids in length. Peptide sequences are not required when the first and second 

10 polypeptides have non-essential N-terminal amino acid regions that can be used to separate 
the functional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable transcriptional or 
translational regulatory elements. The regulatory elements responsible for expression of 
^ DNA are located only 5' to the DNA sequence encoding the first polypeptides. Similarly, 

15 stop codons require to end translation and transcription termination signals are only present 3' 
to the DNA sequence encoding the second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the present 
invention together with an unrelated immunogenic protein. Preferably tlie immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 

20 tuberculosis and hepatitis proteins (see, for example, Stoute et ai. New Engl. J, Med,, 35(5:86- 
91 (1997)). 

Polypeptides that comprise, an immunogenic portion of a lung tumor protein 
may generally be used for therapy of lung cancer, wherein the polypeptide stimulates the 
patient's own immune response to lung tumor cells. The present invention thus provides 

25 methods for using one or more of the compounds described herein (which may be 
polypeptides, polynucleotides or fusion proteins) for immunotherapy of lung cancer in a 
patient. As used herein, a "patient" refers to any warm-blooded animal, preferably a human. 
A patient may be afflicted with disease, or may be free of detectable disease. Accordingly, 
the compounds disclosed herein may be used to treat lung cancer or to inhibit the 

30 development of lung cancer. In a preferred embodiment, the compounds are administered 
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either prior to or following surgical removal of primary tumors and/or treatment by 
administration of radiotherapy and conventional chemo therapeutic drugs. 

In these aspects, the inventive polypeptide is generally present within a 
pharmaceutical composition or a vaccine. Pharmaceutical compositions may comprise one or 

5 more polypeptides, each of which may contain one or more of the above sequences (or 
variants thereof), and a physiologically acceptable carrier. The vaccines may comprise one or 
more such polypeptides and an immune response enhancer, such as an adjuvant, 
biodegradable microsphere (e.^., polylactib galactide) or~^ liposome (into which the 
polypeptide is incorporated). Pharmaceutical compositions and vaccines may also contain 

10 other epitopes of lung tumor antigens, either incorporated into a fusion protein as described 
above (i.e., a single polypeptide that contains multiple epitopes) or present within a separate 
polypeptide. 

Alternatively, a pharmaceutical composition or vaccine may contain DNA 
encoding one or more of the above polypeptides and/or fusion proteins, such that the 

1 5 polypeptide is generated in situ. In such pharmaceutical compositions and vaccines, the DNA 
may be present within any of a variety of delivery systems known to those of ordinary skill in 
the art, including nucleic acid expression systems, bacteria and viral expression systems. 
Appropriate nucleic acid expression systems contain the necessary DNA sequences for 
expression in the patient (such as a suitable promoter). Bacterial delivery systems involve the 

20 administration of a bacterium (such as Bacillus-Calmette-Guerrin) that expresses an epitope 
of a lung cell antigen on its cell surface. In a preferred embodiment, the DNA may be 
introduced using a viral expression system (e.g.^ vaccinia or other pox virus, retrovirus, or 
adenovirus), which may involve the use of a non-pathogenic (defective), replication 
competent virus. Suitable systems are disclosed, for example, in Fisher-Hoch et al., PNAS 

25 56:317-321, 1989; Flexner et al., Apin, N.Y. Acad, ScL 5(55:86-103, 1989: Flexner et aL, 
Vaccine 5:17-21, 1990; U.S. Patent Nos. 4,603,1 12, 4,769,330, and 5.017,487; 
WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651; EP 0,345,242; WO 91/02805; 
. Berkner,J?/Q/ec/2«z^w^5 (5:616-627, 1988; Rosenfeld et a!.. Science 252:431-434, 1991; Kolls 
et al., PNAS 97:215-219, 1994; Kass-Eisler et al., PNAS 90:1 1498-1 1502, 1993; Guzman et 

30 al.. Circulation 55:2838-2848, 1993; and Guzman et aL, Cir. Res. 75:1202-1207, 1993. 
Techniques for incorporating DNA into such expression systems are well known to those of 
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ordinary skill in the art. The DNA may also be "naked," as described, for example, in 
published PCT applicatioi^-WO 90/1 1092, and Ulmer et al.. Science 259:1745-1749, 1993, 
reviewed by Cohen, Science 259:1691-1692, 1993. The uptake of naked DNA may be- . 
increased by coating the DNA onto biodegradable beads, which are efficiently transported 
5 into the cells. 

Routes and frequency of administration, as well as dosage, will vary from 
individual to individual and may parallel those currently being used in immunotherapy of 
other diseases. In general, the pharmaceutical compositions and vaccines may be 
administered by injection (e.g., intracutaneous, intramuscular, intravenous or subcutaneous), 

10 intranasally (e.g., by aspiration) or orally. Between 1 and 10 doses may be administered over 
a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and 
booster administrations may be given periodically thereafter. Alternate protocols may be 
appropriate for individual patients. A suitable dose is an amount of polypeptide or DNA that 
is effective to raise an immune response (cellular and/or humoral) against lung tumor cells in 

15 a treated patient. A suitable immune response is at least 10-50% above the basal (/.(?., 
untreated) level. In general, the amount of polypeptide present in a dose (or produced in situ 
by the DNA in a dose) ranges from about 1 pg to about 100 mg per kg of host, typically from 
about 10 pg to about 1 mg, and preferably from about 100 pg to about 1 |j.g. Suitable dose 
sizes will vary with the size of the patient, but will typically range from about 0.01 mL to 

20 about 5 mL. 

While any suitable carrier known to those of ordinary skill in the art may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
depending on the mode of administration. For parenteral administration, such as 
subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax 

25 and/or a buffer. For oral administration, any of the above carriers or a solid carrier, such as 
mannitoK lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, 
sucrose, and/or magnesium carbonate, may be employed. Biodegradable microspheres {e.g.y 
polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions 
of this invention. Suitable biodegradable microspheres are disclosed, for example, in U.S. 

30 Patent Nos. 4.897,268 and 5,075, 1 09. 
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Any of a variety of immune response enhancers may be employed in the 
vaccines of this inventiop?, For example, an adjuvant may be included. Most adjuvants 
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum - 
hydroxide or mineral oil, and a nonspecific stimulator of immune response, such as lipid A, 
5 Bordello pertussis or Mycobacterium tuberculosis. Such adjuvants are commercially 
available as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco 
Laboratories, Detroit, MI), and Merck Adjuvant 65 (Merck and Company, Inc., Rahway, NJ). 

Within certain embodiments, polynucleotides of the present invention may be 

10 formulated so as to permit entry into a cell of a mammal, preferably a human, and expression 
therein. Such formulations are particularly useful for therapeutic purposes. Those of skill in 
the art will appreciate that there are many ways to achieve expression of a polynucleotide in a 
target cells, and any suitable method may be employed. For example, a polynucleotide may 
be incorporated into a viral vector such as, but not limited to, adenovirus, adeno-associated 

15 virus, retrovirus, or vaccinia or other pox virus (e.g. avian pox virus). Techniques for 
incorporating DNA into such vectors are well known to those of skill in the art. A retroviral 
vector may additionally transfer or incorporate a targeting moiety, such as a gene that encodes 
for a ligand for a receptor on a specific target cell, to render the vector target specific. 
Targeting may also be accomplished using an antibody, by methods know to those of 

20 ordinar>' skill in the art. 

Polypeptides disclosed herein may also be employed in adoptive 
immunotherapy for the treatment of cancer. Adoptive immunotherapy may be broadly 
classified into either active or passive immunotherapy. In active immunotherapy, treatment 
relies on the in vivo stimulation of the endogenous host immune system to react against 

25 tumors with the administration of immune response-modifying agents (for example, tumor 
vaccines, bacterial adjuvants, and/or cytokines). 

In passive immunotherapy, treatment involves the delivery of biologic 
reagents with established tumor-immune reactivity (such as effector cells or antibodies) that 
can directly or indirectly mediate antitumor effects and does not necessarily depend on an 

30 intact host immune system. Examples of effector cells include T lymphocytes (for example, 
CD8+ cytotoxic T-lymphocyte, CD4+ T-helper, tumor-infiltrating lymphocytes), killer cells 
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(Natural Killer cells, lymphokine-activated killer cells), B cells, or antigen presenting cells 
(such as dendritic cell^ and macrophages) expressing the disclosed antigens. The 
polypeptides disclosed herein may also be used to generate antibodies or anti-idiotypic: 
antibodies (as in U.S. Patent No. 4,9 1 8, 1 64), for passive immunotherapy. 

The predominant method of procuring adequate numbers of T-cells for 
adoptive immunotherapy is to grow immune T-cells in vitro. Culture conditions for 
expanding single antigen-specific T-cells to several billion in number with retention of 
antigen recognition in vivo are well known in the art. These in vitro culture conditions 
typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such 
as IL-2, and non-dividing feeder cells. As noted above, the immunoreactive polypeptides 
described herein may be used to rapidly expand antigen-specific T cell cultures in order to 
generate sufficient number of cells for immunotherapy. In particular, antigen-presenting 
cells, such as dendritic, macrophage or B-cells, may be pulsed with immunoreactive 
polypeptides or transfected with a polynucleotide sequence(s), using standard techniques well 
known in the art. For cultured T-cells to be effective in therapy, the cultured T-cells must be 
able to grow and distribute widely and to survive long term in vivo. Studies have 
demonstrated that cultured T-cells can be induced to grow in vivo and to survive long term in 
substantial numbers by repeated stimulation with antigen supplemented with IL-2 (see, for 
example, Cheever et al. Ibid). 

The polypeptides disclosed herein may also be employed to generate and/or 
isolate tumor-reactive T-cells, which can then be administered to the patient. In one 
technique, antigen-specific T-cell lines may be generated by in vivo immunization with short 
peptides corresponding lo immunogenic portions of the disclosed polypeptides. The resulting 
antigen specific CD8+ CTL clones may be isolated from the patient, expanded using standard 
tissue culture techniques, and returned to the patient. 

Alternatively, peptides corresponding to immunogenic portions of the 
polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro 
stimulation and expansion of autologous T cells to provide antigen-specific T cells which 
may be subsequently transferred to the patient as described, for example, by Chang et al. 
(Crit. Rev Oncol. HematoL, 22(3), 213, 1996). 
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In another embodiment, syngeneic or autologous dendritic ceils may be pulsed 
with peptides corresponding to at least an immunogenic portion of a polypeptide disclosed 
herein. The resulting antigen-specific dendritic cells may either be transferred into a patient,- 
or employed to stimulate T cells to provide antigen-specific T cells which may, in turn, be 
5 administered to a patient. The use of peptide-pulsed dendritic cells to generate antigen- 
specific T cells and the subsequent use of such antige-specific T cells to eradicate tumors in a 
murine model has been demonstrated by Cheever et al. ("Therapy With Cultured T Cells: 
Principles Revisited, Immunological Reviews) 757:177, 1997 — 

Additionally vectors expressing-the disclosed polynucleotides may be introduced into 

10 stem cells taken from the patient and clonally propagated in vitro for autologous transplant 
back into the same patient. 

In one embodiment, cells of the immune system, such as T cells, may be 
isolated from the peripheral blood of a patient, using a commercially available cell separation 
system, such as CellPro Incorporated's (Bothell, WA) CEPRATE™ system (see U.S. Patent 

15 No, 5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/161 16 and WO 92/07243). 
The separated cejls are stimulated with one or more of the immunoreactive polypeptides 
contained within a delivery vehicle, such as a microsphere, to provide antigen-specific T 
cells. The population of tumor antigen-specific T cells is then expanded using standard 
techniques and the cells are administered back to the patient.Polypeptides and fusion proteins 

20 of the present invention may also be used to generate binding agents, such as antibodies or 
fragments thereof, that are capable of detecting metastatic human lung tumors. Binding 
agents of the present invention may generally be prepared using methods known to those of 
ordinary skill in the art, including the representative procedures described herein. Binding 
agents are capable of differentiating between patients with and without lung cancer, using the 

25 representative assays described herein. In other words, antibodies or other binding agents 
raised against a lung tumor protein, or a suitable portion thereof, will generate a signal 
indicating the presence of primary or metastatic lung cancer in at least about 20% of patients 
afflicted with the disease, and will generate a negative signal indicating the absence of the 
disease in at least about 90% of individuals without primary or metastatic lung cancer. 

30 Suitable portions of such lung tumor proteins are portions that are able to generate a binding 
agent that indicates the presence of primary or metastatic lung cancer in substantially all (/.e. 
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at least about 80%, and preferably at least about 90%) of the patients for which lung cancer 
would be indicated using t^e full length protein, and that indicate the absence of lung cancer 
in substantially all of those samples that would be negative when tested with full length - 
protein. The representative assays described below, such as the two-antibody sandwich' 
assay, may generally be employed for evaluating the ability of a binding agent to detect 
metastatic human lung tumors. 

The ability of a polypeptide prepared as described herein to generate 
antibodies capable of detecting primary or metastatic human king tumors may generally be 
evaluated by raising one or more antibodies against the polypeptide (using, for example, a 
representative method described herein) and determining the ability of such antibodies to 
detect such tumors in patients. This determination may be made by assaying biological 
samples from patients with and without primary or metastatic lung cancer for the presence of 
a polypeptide that binds to the generated antibodies. Such test assays may be performed, for 
example, using a representative procedure described below. Polypeptides that generate 
antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such 
procedures are considered to be useful in assays for detecting primary or metastatic human 
lung tumors. Polypeptide specific antibodies may be used alone or in combination to 
improve sensitivity. 

Polypeptides capable of detecting primary or metastatic human lung tumors 
may be used as markers for diagnosing lung cancer or for monitoring disease progression in 
patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a 
biological sample obtained from the patient for the level of one or more of the above 
polypeptides, relative to a predetermined cut-off value. As used herein, suitable "biological 
samples" include blood, sera, urine and/or lung secretions. 

The level of one or more of the above polypeptides may be evaluated using 
any binding agent specific for the polypeptide{s). A "binding agent," in the context of this 
invention, is any agent (such as a compound or a cell) that binds to a polypeptide as described 
above. As used herein, "binding" refers to a noncovalent association between two separate 
molecules (each of which may be free (i.e., in solution) or present on the surface of a cell or a 
solid support), such that a "complex" is formed. Such a complex may be free or immobilized 
(either covalently or noncovalently) on a support material. The ability to bind may generally 
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be evaluated by determining a binding constant for the formation of the complex. The 
binding constant is the vs^e obtained when the concentration of the complex is divided by 
the product of the component concentrations. In general, two compounds are said to "bind" ~ 
in the context of the present invention when the binding constant for complex formation 
5 exceeds about 10^ L/mol. The binding constant may be determined using methods well 
known to those of ordinary skill in the art. 

Any agent that satisfies the above requirements may be a binding agent. For 
example, a binding agent may be a ribosome with or without a^peptide component, an RNA 
molecule or a peptide. In a preferred -embodiment, the binding partner is an antibody, or a 
10 fragment thereof. Such antibodies may be polyclonal, or monoclonal. In addition, the 
antibodies may be single chain, chimeric, CDR-grafted or humanized. Antibodies may be 
prepared by the methods described herein and by other methods well known to those of skill 
in the art. 

There are a variety of assay formats known to those of ordinary skill in the art 

15 for using a binding partner to detect polypeptide markers in a sample. See^ e.g., Harlow and 
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In a 
preferred embodiment, the assay involves the use of binding partner immobilized on a solid 
support to bind to and remove the polypeptide from the remainder of the sample. The bound 
polypeptide may then be detected using a second binding partner that contains a reporter 

20 group. Suitable second binding partners include antibodies that bind to the binding 
partner/polypeptide complex. Alternatively, a competitive assay may be utilized, in which a 
polypeptide is labeled with a reporter group and allowed to bind to the immobilized binding 
partner after incubation of the binding partner with the sample. The extent to which 
components of the sample inhibit the binding of the labeled polypeptide to the binding 

25 partner is indicative of the reactivity of the sample with the immobilized binding partner. 

The solid support may be any material known to those of ordinary skill in the 
art to which the antigen may be attached. For example, the solid support may be a test well in 
a_ microtiter plate or a nitrocellulose or other suitable membrane. Altematively, the support 
may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as polystyrene 

30 or i>olyvinylchloride. The support may also be a magnetic particle or a fiber optic sensor, 
such £LS those disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent may 
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be immobilized on the solid support using a variety of techniques known to those of skill in 
the art, which are amply described in the patent and scientific literature. In the context of the 
present invention, the term "immobilization" refers to both noncovalent association, such as ; 
adsorption, and covalent attachment (which may be a direct linkage between the antigen and 
5 functional groups on the support or may be a linkage by way of a cross-linking agent). 
Immobilization by adsorption to a well in a microliter plate or to a membrane is preferred. In 
such cases, adsorption may be achieved by contacting the binding agent, in a suitable buffer, 
with the solid support for a suitable amount of time. The contact time varies with 
temperature, but is typically between about 1 hour and about 1 day. In general, contacting a 

10 well of a plastic microtiter plate (such as polystyrene or polyvinylchloride) with an amount of 
binding agent ranging from about 10 ng to about 10 ^g, and preferably about 100 ng to about 
1 Jig, is sufficient to immobilize an adequate amount of binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting, the support with a bifunctional reagent that will react with both the 

15 support and a functional group, such as a hydroxy 1 or amino group, on the binding agent. For 
example, the binding agent may be covalently attached to supports having an appropriate 
polymer coating using benzoquinone or by condensation of an aldehyde group on the support 
with an amine and an active .hydrogen on the binding partner {see, e.g.. Pierce 
Immunotechnology Catalog and Handbook, 1991, at A12-A13). 

20 In certain embodiments, the assay is a two-antibody sandwich assay. This 

assay may be performed by first contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microtiter plate, with the sample, such that polypeptides 
within the sample are allowed to bind to the immobilized antibody. Unbound sample is then 
removed from the immobilized polypeptide-antibody complexes and a second antibody 

25 (containing a reporter group) capable of binding to a different site on the polypeptide is 
added. The amount of second antibody that remains bound to the solid support is then 
determined using a method appropriate for the specific reporter group. 

More specifically, once the antibody is immobilized on the support as 
described above, the remaining protein binding sites on the support are typically blocked. 

30 Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum 
albumin or Tween 20*^^ (Sigma Chemical Co., St. Louis. MO). The immobilized antibody is 



DOCID: <vyO. 9938973A2. 1 ,> 



wo 99/38973 



PCT/US99/01642 



28 

then incubated with the sample, and polypeptide is allowed to bind to the antibody. The 
sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior 
to incubation. In general, an appropriate contact time (i.e., incubation time) is that period of 
time that is sufficient to detect the presence of polypeptide within a sample obtained from an 
5 individual with lung cancer. Preferably, the contact time is sufficient to achieve a level of 
binding that is at leeist about 95% of that achieved at equilibrium between bound and unbound 
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to 
achieve equilibrium may be readily determined by assaying tEe level of binding that occurs 
over a period of time. At room temperature, an incubation time of about 30 minutes is 

10 generally sufficient. 

Unbound sample may then be removed by washing the solid support with an 
appropriate buffer, such as PBS containing 0.1% Tween 20™. The second antibody, which 
contains a reporter group, may then be added to the solid support. Preferred reporter groups 
include enzymes (such as horseradish peroxidase), substrates, cofactors, inhibitors, dyes, 

!5 radionuclides, luminescent groups, fluorescent groups and biotin. The conjugation of 
antibody to reporter group may be achieved using standard methods known to those of 
ordinary skill in the art. 

The second antibody is then incubated with the immobilized antibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An 

20 appropriate amount of time may generally be determined by assaying the level of binding that 
occurs over a period of time. Unbound second antibody is then removed and bound second 
antibody is detected using the reporter group. The method employed for detecting the 
reporter group depends upon the nature of the reporter group. For radioactive groups, 
scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic 

25 methods may be used to detect dyes, luminescent groups and fluorescent groups. Biotin may 
be detected using avidin, coupled to a different reporter group (commonly a radioactive or 
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the 
addition of substrate (generally- for a specific period of time), followed fay spectroscopic or 
other analysis of the reaction products. 

30 To determine the presence or absence of lung cancer, the signal detected from 

the reporter group that remains bound to the solid support is generally compared to a signal 
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that corresponds to a predetermined cut-off value. In one preferred embodiment, the cut-off 
value is the average meaij^signal obtained when the immobilized antibody is incubated with 
samples from patients without lung cancer. In general, a sample generating a signal that is 
three standard deviations above the predetermined cut-off value is considered positive for 
5 lung cancer. In an alternate preferred embodiment, the cut-off value is determined using a 
Receiver Operator Curve, according to the method of Sackett et al., Clinical Epidemiology: A 
Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7, Briefly, in this 
embodiment, the cut-off value may be determined from a plorof pairs of true positive rates 
(/.^., sensitivity) and false positive rates (100%-specificity) that correspond to each possible 

10 cut-off value for the diagnostic test result. The cut-off value on the plot that is the closest to 
the upper left-hand comer {i.e., the value that encloses the largest area) is the most accurate 
cut-off value, and a sample generating a signal that is higher than the cut-off value 
determined by this method may be considered positive. Alternatively, the cut-off value may 
be shifted to the left along the plot, to minimize the false positive rate, or to the right, to 

15 minimize the false negative rate. In general, a sample generating a signal that is higher than 
the cut-off value determined by this method is considered positive for lung cancer 

In a related embodiment, the assay is performed in a flow-through or strip test 
format, wherein the antibody is immobilized on a membrane, such as nitrocellulose. In the 
flow-through test, polypeptides within the sample bind to the immobilized antibody as the 

20 sample passes through the membrane. A second, labeled antibody then binds to the antibody- 
polypeptide complex as a solution containing the second antibody flows through the 
membrane. The detection of bound second antibody may then be performed as described 
above. In the strip test format, one end of the membrane to which antibody is bound is 
immersed in a solution containing the sample. The sample migrates along the membrane 

25 through a region containing second antibody and to the area of immobilized antibody. 
Concentration of second antibody at the area of immobilized antibody indicates the presence 
of lung cancer. Typically, the concentration of second antibody at that site generates a 
pattern, such as a line, that can be read visually. The absence of such a pattern indicates a 
negative result. In general, the amount of antibody immobilized on the membrane is selected 

30 to generate a visually discernible pattern when the biological sample contains a level of 
polypeptide that would be sufficient to generate a positive signal in the two-antibody 
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sandwich assay, in the format discussed above. Preferably, the amount of antibody 
immobilized on the meml^ane ranges from about 25 ng to about 1 ^g, and more preferably 
from about 50 ng to about 500 ng. Such tests can typically be performed with a very small - 
amount of biological sample. 
5 Of course, numerous other assay protocols exist that are suitable for use with 

the antigens or antibodies of the present invention. The above descriptions are intended to be 
exemplary only. 

In another embodiment, the above polypeptides" may be used as markers for 
the progression of lung cancer. In this embodiment, assays as described above for the 

10 diagnosis of lung cancer may be performed over time, and the change in the level of reactive 
polypeptide(s) evaluated. For example, the assays may be performed every 24-72 hours for a 
period of 6 months to 1 year, and thereafter performed as needed. In general, lung cancer is 
progressing in those patients in whom the level of polypeptide detected by the binding agent 
increases over time. In contrast. lung cancer is not progressing when the level of reactive 

15 polypeptide either remains constant or decreases with time. 

Antibodies for use in the above methods may be prepared by any of a variety 
of techniques known to those of ordinary skill in the art. See^ e.g., Harlow and Lane, 
Antibodies: A Laboratory ManuaL Cold Spring Harbor Laborator}', 1988. In one such 
technique, an immunogen comprising the antigenic polypeptide is initially injected into any 

20 of a wide variety of mammals (e.g., mice, rats, rabbits, sheep and goats). In this step, the 
polypeptides of this invention may serve as the immunogen without modification. 
Alternatively, particularly for relatively short polypeptides, a superior immune response may 
be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or 
keyhole limpet hemocyanin. The immunogen is injected into the animal host, preferably 

25 according to a predetermined schedule incorporating one or more booster immunizations, and 
the animals are bled periodically. Polyclonal antibodies specific for the polypeptide may then 
be purified from such antisera by, for example, affinity chromatography using the polypeptide 
coupled to a suitable solid support. 

Monoclonal antibodies specific for the antigenic polypeptide of interest may 

30 be prepared, for example, using the technique of Kohler and Milstein, Eur, J. Immunol 
(5:511-519, 1976, and improvements thereto. Briefly, these methods involve the preparation 
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of immortal cell lines capable of producing antibodies having the desired specificity (/.e., 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example, 
from spleen cells obtained from an animal immunized as described above. The spleen cells - 
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably 
5 one that is syngeneic with the immunized animal. A variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined with a 
nonionic detergent for a few minutes and then plated at low density on a selective medium 
that supports the growth of hybrid cells, but not myeloma ^lls. A preferred selection 
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient 

10 time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are 
selected and tested for binding activity against the polypeptide. Hybridomas having high 
reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supematants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the yield, 

15 such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate 
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or 
the blood. Contaminants may be removed from the antibodies by conventional techniques, 
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this 
invention may be used in the purification process in, for example, an affinity chromatography 

20 step. 

Monoclonal antibodies of the present invention may also be used as 
therapeutic reagents, to diminish or eliminate lung tumors. The antibodies may be used on 
their own (for instance, to inhibit metastases) or coupled to one or more therapeutic agents. 
Suitable agents in this regard include radionuclides, differentiation inducers, drugs, toxins, 

25 and derivatives thereof. Preferred radionuclides include ^^'Y, '"I, '''\, '''I '^'Re, '"'Re, -''At, 
and ^'^Bi. Preferred drugs include methotrexate, and pyrimidine and purine analogs. 
Preferred differentiation inducers include phorbol esters and butyric acid. Preferred toxins 
include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas exotoxin. Shigella 
toxin, and pokeweed antiviral protein. 

30 A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable 

monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction 
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between an agent and an antibody is possible when each possesses a substituent capable of 
reacting with the other, gor example, a nucleophilic group, such as an amino or sulfhydryl 
group, on one may be capable of reacting with a carbonyl-containing group, such as an- 
anhydride or an acid halide, or with an alkyl group containing a good leaving group {e.g., a 
5 halide) on the other. 

Alternatively, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an antibody 
from an agent in order to avoid interference With binding capabilities. A linker group can 
also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and 

\0 thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate 
the use of agents, or functional groups on agents, which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of bifunctional or 
polyfunctional reagents, both homo- and hetero-functional (such as those described in the 
catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group. 

15 Coupling may be effected, for example^ through amino groups, carboxyl groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numerous references describing such 
methodology, e.g,, U.S. Patent No. 4,671,958, to Rodwell et al. 

Where a therapeutic agent is more potent when free from the antibody portion 
of the immunoconjugates of the present invention, it may be desirable to use a linker group 

20 which is cleavable during or upon internalization into a cell. A number of different cleavable 
linker groups have been described. The mechanisms for the intracellular release of an agent 
from these linker groups include cleavage by reduction of a disulfide bond (e.g„ U.S. Patent 
No. 4,489,710, to Spitler), by irradiation of a photolabile bond {e.g., U.S. Patent 
No. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S. 

25 Patent No. 4,638,045, to Kohn etal.), by serum complement-mediated hydrolysis {e.g., U.S. 
Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis (e.g., U.S. Patent 
No. 4,569,789, to Blattler et al.). 

It. may be desirable to couple more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 

30 another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agent may 
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be prepared in a variety of ways. For example, more than one agent may be coupled directly 
to an antibody molecule, p linkers which provide multiple sites for attachment can be used. 
Alternatively, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent bonding 
either directly or via a linker group. Suitable carriers include proteins such as albumins (e^., 
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran 
(e.g., U.S. Patent No, 4,699,784, to Shih et al.). A carrier may also bear an agent by 
noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g., U.S. Patent 
Nos. 4,429,008 and 4,873,088). Carriers specific for radionuclide agents include 
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No. 
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A 
radionuclide chelate may be formed from chelating compounds that include those containing 
nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide, 
radionuclide. For example, U.S. Patent . No. 4,673,562, to Davison etal. discloses 
representative chelating compounds and their synthesis. 

A variety of routes of administration for the antibodies and immunoconjugates 
may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or 
in the bed of a resected tumor. It will be evident that the precise dose of the 
antibody/immunoconjugate will vary depending upon the antibody used, the antigen density 
on the tumor, and the rate of clearance of the antibody. 

Diagnostic reagents of the present invention may also comprise DNA 
sequences encoding one or more of the above polypeptides, or one or more portions thereof 
For example, at least two oligonucleotide primers may be employed in a polymerase chain 
reaction (PGR) based assay to amplify lung tumor-specific cDNA derived from a biological 
sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide 
encoding a lung tumor protein of the present invention. The presence of the amplified cDNA 
is then detected using techniques well known in the art, such as gel electrophoresis. Similarly, 
oligonucleotide probes specific for a polynucleotide encoding a lung tumor protein of the 
present invention may be used in a hybridization assay to detect the presence of an inventive 
polypeptide in a biological sample. 
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As used herein, the term "oligonucleotide primer/probe specific for a 
polynucleotide" means an oligonucleotide sequence that has at least about 60%, preferably at 
least about 75% and more preferably at least about 90%, identity to the polynucleotide in - 
question. Oligonucleotide primers and/or probes which may be usefully employed in the 

5 inventive diagnostic methods preferably have at least about 10-40 nucleotides. In a preferred 
embodiment, the oligonucleotide primers comprise at least about 10 contiguous nucleotides 
of a polynucleotide having a partial sequence selected from SEQ ID NO: 1-31, 49-55, 63, 64. 
66,68-72,78-80, 84-92, 102-110, 116-120 anH 126-181. Preferably, oligonucleotide probes 
for use in the inventive diagnostic methods comprise at least about 15 contiguous 

10 oligonucleotides of a polynucleotide having a partial sequence provided in SEQ ID NO: 1-31, 
49-55, 63, 64, 66, 68-72. 78-80, 84-92, 102-1 10, 1 16-120 and 126-181. Techniques for both 
PCR based assays and hybridi2aition assays are well known in the art (see, for example, 
MuUis et al. Ihid\ Ehrlich, Ibid). Primers or probes may thus be used to detect lung tumor- 
specific sequences in biological samples, including blood, semen, lung tissue and/or lung 

15 tumor tissue. 
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The following Examples are offered by way of illustration and not by way of 

limitation. 

EXAMPLES 

5 Example 1 

PREPARATION OF LUNG TUMOR-SPECIFIC cDNA SEQUENCES USING 
DIFFERENTIAL DISPLAY RT-PCR 

This example illustrates the preparation of cDNA molecules encoding lung 

10 tumor-specific polypeptides using a differential display screen. 

Tissue samples were prepared from breast tumor and normal tissue of a patient 
with lung cancer that was confirmed by pathology after removal of samples from the patient. 
Normal RNA and tumor RNA was extracted from the samples and mRNA was isolated and 
converted into cDNA using a (dT)i2AG (SEQ ID NO: 47) anchored 3' primer. Differential 

15 display PCR was then executed using a randomly chosen primer (SEQ ID NO: 48). 
Amplification conditions were stemdard buffer containing 1.5 mM MgCL, 20 pmol of primer, 
500 pmol dNTP and 1 unit of Taq DNA polymerase (Perkin-Elmer, Branchburg, NJ). Forty 
cycles of amplification were performed using 94 °C denaturation for 30 seconds, 42 **C 
annealing for 1 minute and 72 °C extension for 30 seconds. Bands that were repeatedly 

20 observed to be specific to the RNA fingerprint pattern of the tumor were cut out of a silver 
stained geU subcloned into the pGEM-T vector (Promega, Madison, WI) and sequenced. The 
isolated 3' sequences are provided in SEQ ID NO: 1-16. 

Comparison of these sequences to those in the public databases using the 
BLASTN program, revealed no significant homologies to the sequences provided in SEQ ID 

25 NO; 1-11. To the best of the inventors' knowledge, none of the isolated DNA sequences 
have previously been shown to be expressed at a greater level in human lung tumor tissue 
than in normal lung tissue. 
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Example 2 

USE OF PATIENT SERA TO IDENTIFY DNA SEQUENCES ENCODING LUNG 

TUMOR ANTIGENS 

5 This example illustrates the isolation of cDNA sequences encoding lung tumor 

antigens by expression screening of lung tumor samples with autologous patient sera. 

A human lung tumor directional cDNA expression library was constructed 
employing the Lambda ZAP Express expression system (Stratagene, La Jolla, CA). Total 
RNA for the library was taken from a late SCID mouse passaged human squamous epithelial 

10 lung carcinoma and poly A+ RNA was isolated using the Message Maker kit (Gibco BRL. 
Gaithersburg, MD). The resulting library was screened using E, co//-absorbed autologous 
patient serum, as described in Sambrook et al., {Molecular Cloning: A Laboratory Manual^ 
Cold Spring Harbor Laboratories, Cold Spring Harbor, NY, 1989), with the secondary 
antibody being goat suiti-human IgG-A-M (H + L) conjugated with alkaline phosphatase, 

15 developed with NBT/BCIP (Gibco BRL). Positive plaques expressing immunoreactive 
antigens were purified. Phagemid from the plaques was rescued and the nucleotide sequences 
of the clones was determined. 

Fifteen clones were isolated, referred to hereinafter as LT86-1 - LT86-15, 
The isolated cDNA sequences for LT86-1 - LT86-8 and LT86-10 - LT86-15 are provided in 

20 SEQ ID NO: 17-24 and 26-3 K respectively, with the corresponding predicted amino acid 
sequences being provided in SEQ ID NO: 32-39 and 41-46, respectively. The determined 
cDNA sequence for LT86-9 is provided in SEQ ID NO: 25, with the corresponding predicted 
amino acid sequences from the 3' and 5' ends being provided in SEQ ID NO: 40 and 65, 
respectively. These sequences were compared to those in the gene bank as described above. 

25 Clones LT86-3, LT86-6 - LT86-9, LT86-1 1 - LT86-13 and LT86-15 (SEQ ID NO: 19, 22- 
25, 27-29 and 31, respectively) were found to show some homology to previously identified 
expressed sequence tags (ESTs), with clones LT86-6, LT86-8, LT86-1 1, LT86-12 and LT86- 
15 appearing to be similar or identical to each other. Clone LT86-3 was found to show some 
homology with a human transcription repressor. Clones LT86-6. 8, 9, 11, 12 and 15 were 

30 found to show some homology to a yeast RNA Pol II transcription regulation mediator. 
Clone LT86-13 was found to show some homology with a C elegans leucine 
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aminopeptidase. Clone LT86-9 appears to contain two inserts, with the 5* sequence showing 
homology to the previou^y identified antisense sequence of interferon alpha-induced P27, 
and the 3^ sequence being similar to LT86-6. Clone LT86-14 (SEQ ID NO: 30) was found to- 
show some homology to the trithorax gene and has an "ROD" cell attachment sequence and a 

5 beta-Lactamase A site which functions in hydrolysis of penicillin. Clones LT86-1, LT86-2, 
LT86-4, LT86.5 and LT86-I0 (SEQ ID NOS: 17, 18, 20, 21 and 26, respectively) were found 
to show homology to previously identified genes. A subsequently determined extended 
cDNA sequence for LT86-4 is provided in SEQ ID NO: 66, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 67. 

10 Subsequent studies led to the isolation of five additional clones, referred to as 

LT86-20, LT86-'21, LT86-22, LT86-26 and LT86-27. The determined 5' cDNA sequences 
for LT86-20, LT86-22, LT86-26 and LT86-27 are provided in SEQ ID NO: 68 and 70-72, 
respectively, with the determined 3' cDNA sequences for LT86-21 being provided in SEQ ID 
NO: 69. The corresponding predicted amino acid sequences for LT86-20, LT86-2I, LT86- 

15 22, LT86-26 and LT86-27 are provided in SEQ ID NO: 73-77, respectively. LT86-22 and 
LT86-27 were found to be highly similar to each other. Comparison of these sequences to 
those in the gene bank as described above, revealed no significant homologies to LT86-22 
and LT86-27. LT86-20, LT86-21 and LT86-26 were found to show homology to previously 
identified genes, 

20 
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Example 3 

USE OF MOUSE ANTJSERA TO IDENTIFY DN A SEQUENCES ENCODING LUNG 

TUMOR ANTIGENS 
This example illustrates the isolation of cDNA sequences encoding lung tumor 
5 antigens by screening of lung tumor cDN A libraries with mouse anti-tumor sera. 

A directional cDNA lung tumor expression library was prepared as described 
above in Example 2, Sera was obtained from SCID mice containing late passaged human 
squamous cell and adenocarcinoma tumors. These sera were pooled and injected into normal 
mice to produce anti-lung tumor serum. Approximately 200,000 PFUs were screened from 
iO the unamplified library using this antiserum. Using a goat anti-mouse IgG-A-M (H-i-L) 
alkaline phosphatase second antibody developed with NBT/BCIP (BRL Labs.), 
approximately 40 positive plaques were identified. Phage was purified and phagemid excised 
for 9 clones with inserts in a pBK-CMV vector for expression in prokaryotic or eukaryotic 
cells. 

15 The determined cDNA sequences for 7 of the isolated clones (hereinafter 

referred to as L86S-3, L86S-12, L86S-16, L86S-25, L86S-36, L86S-40 and L86S-46) are 
provided in SEQ ID NO: 49-55, with the corresponding predicted amino acid sequences 
being provided in SEQ ID NO: 56-62, respectively. The 5' cDNA sequences for the 
remaining 2 clones (hereinafter referred to as L86S-30 and L86S-41) are provided in SEQ ID 

20 NO: 63 and 64. L86S-36 and L86S-46 were subsequently determined to represent the same 
gene. Comparison of these sequences with those in the public database as described above, 
revealed no significant homologies to clones L86S-30, L86S-36 and L86S-46 (SEQ ID NO: 
63, 53 and 55, respectively). L86S-16 (SEQ ID NO: 51) was found to show some homology 
to an EST previously identified in fetal lung and germ cell tumor. The remaining clones were 

25 found to show at least some degree of homology to previously identified human genes. 
Subsequently determined extended cDNA sequences for L86S-12, L86S-36 and L86S-46 are 
provided in SEQ ID NO: 78-80, respectively, with the corresponding predicted amino acid 
sequences being provided in SEQ ID NO: 81-83. 

Subsequent studies led to the determination of 5' cDNA sequences for an 

30 additional nine clones, referred to as L86S-6, L86S-IL L86S-14, L86S-29, L86So4, L86S- 
39, L86S-47. L86S-49 and L86S-51 (SEQ ID NO: 84-92, respectively). The corresponding 
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predicted amino acid sequences are provided in SEQ ID NO: 93-101, respectively. L86S-30, 
L86S-39 and L86S-47 ^^re found to be similar to each other. Comparison of these 
sequences with those in the gene bank as described above, revealed no significant homologies" 
to L86S-14. L86S-29 was found to show some homology to a previously identified EST. 
5 L86S-6, L86S-1 1, L86S-34, L86S-39, L86S-47, L86S-49 and L86S-51 were found to show 
some homology to previously identified genes. 

In further studies, a directional cDNA library was constructed using a 
Stratagene kit with a Lambda Zap Express vector. Total RNA for the library was isolated 
from two primary squamous lung tumors and poly A-h RNA was isolated using an oligo dT 

10 column. Antiserum was developed in normal mice using a pool of sera from three SCID 
mice implanted with human squamous lung carcinomas. Approximately 700,000 PFUs were 
screened from the unamplified library with E. coU absorbed mouse anti-SCID tumor serum. 
Positive plaques were identified as described above. Phage was purified and phagemid 
excised for 1 80 clones with inserts in a pBK-CMV vector for expression in prokaryotic or 

15 eukaryotic cells. 

The determined cDNA sequences for 23 of the isolated clones are provided in 
SEQ ID NO: 126-148. Comparison of these sequences with those in the public database as 
described above revealed no significzmt homologies to the sequences of SEQ ID NO: 139 and 
143-148. The sequences of SEQ ID NO: 126-138 and 140-142 were found to show 

20 homology previously identified human polynucleotide sequences. 
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Example 4 

USE OF MOUSE ANJISERA TO SCREEN LUNG TUMOR LIBRARIES PREPARED 

FROM SCID MICE 

This example illustrates the isolation of cDNA sequences encoding lung tumor 
antigens by screening of lung tumor cDNA libraries prepared from SCID mice with mouse 
anti-tumor sera. 

A directional cDNA lung tumoi* expression library was prepared using a 
Stratagene kit with a Lambda Zap Express vector. Total RNA for the library was taken from 
a late passaged lung adenocarcinoma grown in SCID mice. Poly A+ RNA was isolated using 
a Message Maker Kit (Gibco BRL). Sera was obtained from two SCID mice implanted with 
lung adenocarcinomas. These sera were pooled and injected into normal mice to produce 
anti-lung tumor serum. Approximately 700,000 PFUs were screened from the unamplified 
library with £. co//-absorbed mouse anti-SCID tumor serum. Positive plaques were identified 
with a goat anti-mouse IgG-A-M (H+L) alkaline phosphatase second antibody developed 
vdth NBT/BCIP (Gibco BRL). Phage was purified and phagemid excised for 1 00 clones with 
insert in a pBK-CMV vector for expression in prokaryotic or eukaryotic cells. 

The determined 5' cDNA sequences for 33 of the isolated clones are provided 
in SEQ ID NO: 149-181. The corresponding predicted amino acid sequences for SEQ ID 
NO: 149, 150, 152-154, 156-158 and 160-181 are provided in SEQ ID NO: 182, 183, 186, 
188-193 and 194-215, respectively. The clone of SEQ ID NO: 151 (referred to as SAL-25) 
was found to contain two open reading frames (ORFs). The predicted amino acid sequences 
encoded by these ORFs are provided in SEQ ID NO: 184 and 185. The clone of SEQ ID NO: 
153 (referred to as SAL-50) was found to contain two open reading frames encoding the 
predicted amino acid sequences of SEQ ID NO: 1 87 and 216. Similarly, the clone of SEQ ID 
NO: 155 (referred to as SAL-66) was found to contain two open reading frames encoding the 
predicted amino acid sequences of SEQ ID NO: 189 and 190. Comparison of the isolated 
sequences with those in the public database revealed no significant homologies to the 
sequences of SEQ ID NO: 151, 153 and 154. The sequences of SEQ ID NO: 149, 152, 156, 
157 and 158 were found to show some homology to previously isolated expressed sequence 
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tags (ESTs). The sequences of SEQ ID NO: 150, 155 and 159-181 were found to show 
homology to sequences ppj^viously identified in humans. 
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Example 5 

DETERMINATION OgiTISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES 

Using gene specific primers, mRNA expression levels for representative lung 
tumor polypeptides were examined in a variety of normal and tumor tissues using RT-PCR. 
5 Briefly, total KNA was extracted from a variety of normal and tumor tissues 

using Trizol reagent. First strand synthesis was carried out using 2 \ig of total RNA with 
Superscript II reverse transcriptase (BRL Life Technologies) at 42 ^C for one hour. The 
cDNA was then amplified by PCR with gene-specific primers. To ensure the semi- 
quantitative nature of the RT-PCR, (j-actin was used as an internal control for each of the 

10 tissues examined. 1 fj.1 of 1:30 dilution of cDNA was employed to enable the linear range 
amplification of the p-actin template and was sensitive enough to reflect the differences in the 
initial copy numbers. Using these conditions, the p-actin levels were determined for each 
reverse transcription reaction from each tissue. DNA contamination was minimized by 
DNase treatment and by assuring a negative PCR result when using first strand cDNA that 

15 was prepared without adding reverse transcriptase. 

mRNA Expression levels were examined in five different types of tumor tissue 
(lung squamous tumor from 3 patients, lung adenocarcinoma, prostate tumor colon tumor and 
breast tumor), and different normal tissues, including lung from four patients, prostate, brain, 
kidney, liver, ovary, skeletal muscle, skin, small intestine, myocardium, retina and testes. 

20 L86S-46 was found to be expressed at high levels in lung squamous tumor, colon tumor and 
prostate tumor, and was undetectable in the other tissues examined. L86S-5 was found to be 
expressed in the lung tumor samples and in 2 out of 4 normal lung samples, but not in the 
other normal or tumor tissues tested, L86S-16 was found to be expressed in all tissues except 
normal liver and normal stomach. Using real-time PCR, L86S-46 was found to be over- 

25 expressed in lung squamous tissue and normal tonsil, with expression being low or 
undetectable in all other tissues examined. 
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Example 6 

ISOLATION OF Dl)feV SEQUENCES ENCODING LUNG TUMOR ANTIGENS 

DNA sequences encoding antigens potentially involved in squamous cell lung 
5 tumor fomiation were isolated as follows. 

A lung tumor directional cDNA expression library was constructed employing 
the Lambda ZAP Express expression system (Stratagene, La JoUa, CA). Total RNA for the 
library was taken from a pool of two human squamous epithelial lung carcinomas and poly 
A+ RNA was isolated using oligo-dT cellulose (Gibco BRL, Gaithersburg, MD), Phagemid 

10 were rescued at random and the cDNA sequences of isolated clones were determined. 

The determined cDNA sequence for the clone SLT-Tl is provided in SEQ ID 
NO: 1.02, with the determined 5' cDNA sequences for the clones SLT-T2, SLT-T3, SLT-T5, 
SLT-T7, SLT-T9, SLT-TIO, SLT-Tl 1 and SLT-T12 being provided in SEQ ID NO: 103- 
110. respectively. The corresponding predicted arnino acid sequence for SLT-Tl, SLT-T2, 

15 SLT-T3, SLT-TIO and SLT-TI2 are provided in SEQ ID NO: 111-115, respectively. 
Comparison of the sequences for SLT-T2, SLT-T3, SLT-T5, SLT-T7, SLT-T9 and SLT-Tl 1 
with those in the public databases as described above, revealed no significant homologies. 
The sequences for SLT-TIO and SLT-Tl 2 were found to show some homology to sequences 
previously identified in humans. 

20 The sequence of SLT-Tl was determined to show some homology to a PAC 

clone of unknown protein function. The cDNA sequence of SLT-Tl (SEQ ID NO: 102) was 
found to contain a mutator (MUTT) domain. Such domains are known to function in removal 
of damaged guanine from DNA that can cause A to G transversions (see, for example, el- 
Deiry, W.S., 1997 Curr Opin. Oncol. 9:79-87; Okamoto. K. et al. 1996 Int. J. Cancer 

25 (J5:437-41; Wu. C. et al. 1995 Biochem. Diophy.s. Res. Commun. 27^:1239-45: Porter. D.W. 
et al. 1996 Chem. Res. Toxicol. 9:1375-81). SLT-Tl may thus be of use in the treatment, by 
gene therapy, of lung cancers caused by, or associated with, a disruption in DNA repair. 
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In further studies, DNA sequences encoding antigens potentially involved in 
adenocarcinoma lung turgor formation were isolated as follows. A human lung tumor 
directional cDNA expression library was constructed employing the Lambda ZAP Express- 
expression system (Stratagene, La Jolla, CA). Total RNA for the library was taken from a 

5 late SCID mouse passaged human adenocarcinoma and poly A+ RNA was isolated using the 
Message Maker kit (Gibco BRL, Gaithersburg, MD). Phagemid were rescued at random and 
the cDNA sequences of isolated clones were determined. 

The determined 5' cDNA sequences for five isolated clones (referred to as 
SALT-T3, SALT-T4, SALT-T7, SALT^TS, and SALT-T9) are provided in SEQ ID NO: 1 16- 

10 120, with the corresponding predicted amino acid sequences being provided in SEQ ID NO: 
121-125. SALT-T3 was found to show 98% identity to the previously identified human 
transducin-like enhancer protein TLE2. SALT-T4 appears to be the human homologue of the 
mouse H beta 58 gene. SALT-T7 was found to have 97% identity to human 3- 
mercaptopyruvate sulfiirtransferase and SALT-T8 was found to show homology to human 

15 interferon-inducible protein 1-8U. SALT-T9 shows approximately 90% identity to human 
mucin MUC 5B, 
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Example 7 
SYNTHESIS OF POLYPEPTIDES 

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosysterhs 
5 Division 430A peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazole- 
N,N,N\N-tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence 
may be attached to the amino terminus of the peptide to provide a method of conjugation, 
binding to an immobilized surface, or labeling of the peptide. -Cleavage of the peptides from 
the solid support may be carried out using the follov^ing cleavage mixture: trifluoroacetic 

10 acid:ethanedithiol:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be 
dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to 
purification by CI 8 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing 
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following 

15 lyophilization of the pure fractions, the peptides may be characterized using electrospray or 
other types of mass spectrometry and by amino acid analysis. 

From the foregoing, it will be appreciated that, although specific embodiments 
of the invention have been described herein for the purposes of illustration, various 
20 modifications may be made without deviating from the spirit and scope of the invention. 
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CLAIMS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected- 
from the group consisting of: 

5 (a) sequences provided in SEQ ID NO: 1-1 1, 19, 22-25, 27-31, 51, 53, 55, 

63, 70, 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 139, 143-149, 151-154 and 156-158; 

(b) the complements of sequences provided in SEQ ID NO: 1-11, 19, 22- 
25, 27-31, 5K 53, 55, 63, 70, 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 139, 143-149, 151-154 
and 156-158; and 

10 (c) variants of the sequences of (a) and (b). 

2. An isolated polypeptide comprising an immunogenic portion of a lung 
tumor protein or a variant thereof, wherein said protein comprises an amino acid sequence 
encoded by a polynucleotide of claim 1 . 

15 

3. The isolated polypeptide of claim 2 wherein the polypeptide comprises 
a sequence selected from the group of sequences recited in SEQ ID NO: 182, 184-193 and 
216. 

20 4. A polynucleotide comprising a nucleotide sequence encoding the 

polypeptide of claim 3. 

5, An expression vector comprising the polynucleotide of claims 1 or 4. 

25 6. A host cell transformed vdth the expression vector of claim 5. 

1. The host cell of claim 6 wherein the host cell is selected from the group 
consisting of jE, cq//, yeast and mammalian cell lines, 

30 8. A pharmaceutical composition comprising the polypeptide of claim 2 

and a physiologically acceptable carrier. 



SIXDCiD: <WO 9938©73A2J.> 



wo 99/38973 



PCT/US99/01642 



47 

9. A >^ccine comprising the polypeptide of claim 2 and an immune 
response enhancer. \ t 

5 10. The vaccine of claim 9 wherein the immune response enhancer is 

an adjuvant. 

11. A vaccine comprising the polynucleotide of claims 1 or 4 and an 
immune response enhancer. 

!0 

12. The vaccine of claim II wherein the immune response enhancer is 

an adjuvant. 

13. A pharmaceutical composition for the treatment of lung cancer 
15 comprising a polypeptide and a physiologically acceptable carrier, the polypeptide 

comprising an immunogenic portion of a lung protein or of a variant thereof., wherein said 
protein comprises an amino acid sequence encoded by a polynucleotide comprising a 
sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 12-18, 20, 21, 26, 49, 50, 52. 54, 64, 
20 66,68,69,71,78,84,85,88,91,92, 116-120, 126-138, 140-142, 150, 155 and 159-181; 

(b) sequences complementary to the sequences of SEQ ID NO: 12^18, 20, 
21, 26, 49, 50, 52, 54, 64, 66, 68, 69, 71, 78, 84, 85, 88, 91, 92, 1 16-120, 126-138, 140-142, 
150, 155 and 159-181; and 

(c) variants of the sequences of (a) and (b). 

25 

14. A vaccine for the treatment of lung cancer comprising a polypeptide 
and an immune response enhancer, said polypeptide comprising an immunogenic portion of a 
lung protein or of a variant thereof, wherein said protein comprises an amino acid sequence 
encoded by a polynucleotide comprising a sequence selected from the group consisting of: 

30 (a) sequences recited in SEQ ID NO: 12-18, 20, 21, 26, 49, 50, 52. 54, 64, 

66, 68, 69,71.78, 84, 85, 88,91,92, 116-120, 126-138, 140-142, 150, 155 and 159-181; 
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(b) sequences complementary to the sequences of SEQ ID NO: 12-18, 20, 
21, 26, 49. 50, 52, 54, 64,jj§6, 68, 69, 71, 78, 84, 85, 88, 91, 92, 1 16-120. 126-138, 140-142, 
150, 155 and 159-181; and 

(c) variants of the sequences of (a) and (b), 

5 

15. A vaccine for the treatment of lung cancer comprising a polynucleotide 
and an immune response enhancer, the polynucleotide comprising a sequence selected from 
the group consisting of: ' 

(a) sequences recited in SEQ ID NO: 12-18, 20, 2 L 26. 49, 50, 52, 54, 64, 
10 66,68,69,71,78.84,85,88,91,92, 116-120, 126-138, 140-142, 150, 155 and 159-181; 

(b) sequences complementary to the sequences of SEQ ID NO: 12-18, 20, 
21, 26, 49, 50, 52, 54, 64, 66, 68, 69, 71, 78, 84, 85, 88, 91, 92, 1 16-120. 126-138, 140-142, 
150, 155 and 159-181: and 

(c) variants of the sequences of (a) and (b). 

15 

16. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claims 8 or 13. 

20 17. A method for inhibiting the development of lung cancer in a patient, 

comprising administering to the patient an effective amount of the vaccine of any one of 
claims 9, 1 1, 14 or 15. 

18. A fusion protein comprising at least one polypeptide according to 

25 claim 2. 

19, A fusion protein comprising at least two polypeptides according to 

claim 2. 

30 20. A fusion protein comprising a polypeptide according to claim 2 and a 

knovm lung tumor antigen. 
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21. A pharmaceutical composition comprising a fusion protein according 
to any one of claims 18-20 and a physiologically acceptable carrier. 

22. A vaccine comprising a fusion protein according to any one of claims 
1 8-20 and an immune response enhancer. 

23. The vaccine of claim 22 wherein the immune response enhancer is 

an adjuvant. 

24. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claim 21. 

25. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the vaccine of claim 22. 

26. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient a polynucleotide under conditions such that the 
polynucleotide enters a cell of the patient and is expressed therein, the polynucleotide having 
a sequence selected from the group consisting of: 

(a) a sequence provided in SEQ ID NO: 102; 

(b) sequences complementary to a sequence of SEQ ID NO: 102; and 

(c) variants of the sequence of SEQ ID NO: 102. 

27. A method for detecting iung cancer in a patient, comprising: 

(a) contacting a biological sample obtained from the patient with a binding 
agent which is capable of binding to a polypeptide, the polypeptide comprising an 
immunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 
comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 
sequence selected from the group consisting of sequences provided in SEQ ID NO: 1-31, 49- 
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55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16-120 and 126-181, the complements of said 
sequences and variants th^eof; and 

(b) detecting in the sample a polypeptide that binds to the binding agent,- 
thereby detecting lung cancer in the patient. 

5 28. The method of claim 27 wherein the binding agent is a 

monoclonal antibody. 

i 

29. The method of claim 28 wherein the binding agent is a 
polyclonal antibody. 

30. A method for monitoring the progression of lung cancer in a patient, 

10 comprising: 

(a) contacting a biological sample obtained from the patient with a binding 
agent that is capable of binding to a polypeptide, said polypeptide comprising an 
immunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 
comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 

15 sequence selected from the group consisting of sequences recited in SEQ ID NO: 1-31, 49-55, 
63, 64, 66, 68-72, 78-80, 84-92, 102-110, 116-120 and 126-181, the complements of said 
sequences and variants thereof; 

(b) determining in the sample an amount of a polypeptide that binds to the 

binding agent; 

20 (c) repeating steps (a) and (b); and 

(d) comparing the amount of polypeptide detected in steps (b) and (c) to 
monitor the progression of lung cancer in the patient. 

31. A monoclonal antibody that binds to a polypeptide comprising an 
25 immunogenic portion of a lung tumor protein or a variant thereof, wherein said protein 

comprises an amino acid sequence encoded by a polynucleotide comprising a nucleotide 
sequence selected from the group consisting of: 
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(a) sequences recited in SEQ ID NO: l-1 1, 19, 22-25, 27-31, 51, 53, 55, 
63, ^0, 72, 79, 80, 86, 87, 89, 90, 102-107, 109, 139, 143-149, 151-154 
and 156-158; . . ~ 

(b) the complements of nucleotide sequences recited in SEQ ID NO: 1-11, 
5 19, 22-25, 27-31, 51, 53, 55, 63, 70, 72, 79, 80, 86, 87, 89, 90, 102- 

107, 109, 139, 143-149, 151-154 and 156-158; and 

(c) variants of the sequences of (a) and (b). 

✓ — 

32. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient a therapeutically effective amount of a monoclonal 

1 0 antibody according to claim 31. 

33. The method of claim 32 wherein the monoclonal antibody is 
conjugated to a therapeutic agent. 

34. A method for detecting lung cancer in a patient comprising: 

(a) obtaining a biological sample from the patient; 

(b) contacting the sample with at least two oligonucleotide primers in a 
polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a 
polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung tunnor 
protein or a variant thereof, said protein comprising an amino acid sequence encoded by a 
polynucleotide comprising a nucleotide sequence selected from the group consisting of 

20 sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16- 
120 and 126-181, the complements of said sequences and variants thereof; and 

(c) detecting in the sample a DNA sequence that amplifies in the presence 
of the oligonucleotide primers, thereby detecting lung cancer, 

35. The method of claim 34, wherein at least one of the oligonucleotide 
25 primers comprises at least about 10 contiguous nucleotides of a polynucleotide comprising a 

sequence selected from SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72. 78-80, 84-92, 102-110, 
116-120 and 126-181. 
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36. A diagnostic kit comprising: 

(a) one^r more monoclonal antibodies according to claim 3 1 ; and 

(b) a detection reagent. 



37. The kit of claim 36 wherein the monoclonal antibody is immobilized 
5 on a solid support. 

38. The kit of claim 37 wherein the solid support comprises nitrocellulose, 
latex or a plastic material. 

39. The kit of claim 36 wherein the detection reagent comprises a reporter 
group conjugated to a binding agent. 

10 40. The kit of claim 39 wherein the binding agent is selected from the 

group consisting of anti-immunoglobulins. Protein G, Protein A and lectins. 

41. The kit of claim 39 wherein the reporter group is selected from the 
group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, biotin 
and dye particles. 

15 42. A diagnostic kit comprising at least two oligonucleotide primers, at 

least one of the oligonucleotide primers being specific for a polynucleotide encoding a 
polypeptide comprising an immunogenic portion of a lung tumor protein or a variant thereof, 
said protein comprising an amino acid sequence encoded by a polynucleotide comprising a 
nucleotide sequence selected from the group consisting of sequences recited in SEQ ID NO: 

20 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-110, 116-120 and 126-181, the 
complements of said sequences and variants thereof. 

43. The diagnostic kit of claim . 42 wherein at least one of the 
oligonucleotide primers comprises at least about 10 contiguous nucleotides of a 
polynucleotide having a nucleotide sequence selected from the group consisting of sequences 
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provided in SEQ ID NO: 1-31,49-55,63, 64, 66, 68-72, 78-80, 84-92, 102-110, 116-120 and 
1 26- 1 8 1, the complements said sequences and variants thereof. 

44. A method for detecting lung cancer in a patient, comprising: 
(a) obtaining a biological sample from the patient; 

5 (b) contacting the biological sample with an oligonucleotide probe specific 

for a polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung 
tumor protein or a variant thereof said protein comprising an amino acid sequence encoded 
by a polynucleotide comprising a nucleotide sequence selected from the group consisting/of 
sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 66, 68-72, 78-80, 84-92, 102-1 10, 1 16- 
10 1 20 and 1 26- 1 8 1 , the complements of said nucleotide sequences and variants thereof; and 

(c) detecting in the sample a DNA sequence that hybridizes to the 
oligonucleotide probe, thereby detecting lung cancer in the patient. 

45. The method of claim 44 wherein the oligonucleotide probe comprises 
at least about 15 contiguous nucleotides of a polynucleotide having a nucleotide sequence 

15 selected from the group consisting of sequences recited in SEQ ID NO: 1-31, 49-55, 63, 64, 
66, 68-72, 78-80, 84-92. 102-1 10, 1 16-120 and 126-181, the complements of said nucleotide 
sequences and variants thereof 

46. A diagnostic kit comprising an oligonucleotide probe specific for a 
polynucleotide encoding a polypeptide comprising an immunogenic portion of a lung tumor 

20 protein or a variant thereof said protein comprising an amino acid sequence encoded by a 
polynucleotide comprising a nucleotide sequence selected from the group consisting of 
sequences recited in SEQ ID NO: 1-31,49-55, 63,64, 66, 68-72, 78-80, 84-92, 102-110, 116- 
120 and 126-181, the complements of said sequences and variants thereof 

47. The diagnostic kit of claim 46, wherein the oligonucleotide probe 
15 comprises at least about 1 5 contiguous nucleotides of a polynucleotide having a nucleotide 

sequence selected from the group consisting of sequences recited in SEQ ID NO: 1-31, 49-55, 
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63, 64, 66, 68-72, 78-80, 84-92 and 102-110, the complements of said sequences and variants 
thereof. 

48. A method for treating lung cancer in a patient, comprising the steps of: 

(a) obtaining peripheral blood cells from the patient; 

5 (b) incubating the cells in the presence of at least one polypeptide of claim 

2, such that T cells proliferate; and 

(c) administering the proliferated T cells to Ihe patient. 

49. A method for treating lung cancer in a patient, comprising the steps of: 
10 (a) obtaining peripheral blood cells from the patient; 

(b) incubating the cells in the presence of at least one polynucleotide of 
claim 1 , such that T cells proliferate; and 

(c) administering to the patient the proliferated T cells. 

15 50. The method of any one of claims 48 and 49 wherein the step of 

incubating the T cells is repeated one or more times. 

5 1 . The method of any one of claims 48 and 49 wherein step (a) further 
comprises separating T cells from the peripheral blood cells, and the cells incubated in step 

20 (b) are the T cells. 

52. The method of any one of claims 48 and 49 wherein step (a) further 
comprises separating CD4+ cells or CD8+ cells from the peripheral blood cells, and the cells 
proliferated in step (b) are CD4+ or CD8+ T cells. 

25 

53. The method of any one of claims 48 and 49 wherein step (b) further 
comprises cloning one or more T cells that, proliferated in the presence of the polypeptide. 

54. A composition for the treatment of lung cancer in a patient, comprising 
30 T cells proliferated in the presence of a polypeptide of claim 2. in combination with a 
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pharmaceutically acceptable carrier. 

f 

55. A composition for the treatment of lung cancer in a patient, comprising . 
T cells proliferated in the presence of a polynucleotide of claim 1 , in combination with a 

5 pharmaceutically acceptable carrier. 

56. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the-presence of at least one 

polypeptide of claim 2; and 
10 (b) administering to the patient the incubated antigen presenting cells. 

57. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the presence of at least one 

polynucleotide of claim 1 ; and 
15 (b) administering to the patient the incubated antigen presenting cells. . 

58. The method of claims 54 or 55 wherein the antigen presenting ceils are 
selected from the group consisting of dendritic cells and macrophage cells. 



20 59. A composition for the treatment of lung cancer in a patient, comprising 

antigen presenting cells incubated in the presence of a polypeptide of claim 2, in combination 
with a pharmaceutically acceptable carrier. 

60. A composition for the treatment of lung cancer in a patient, comprising 
25 antigen presenting cells incubated in the presence of a polynucleotide of claim 1, in 
combination with a pharmaceutically acceptable carrier. 



DCX:iD: <WO 9938973A2J^> 



wo 99/38973 



1 



PCTAJS99/01642 



SEQUENCE LISTING 

<110> Corixa Corporation 

<120> COMPOUNDS FOR THERAPY AND DIAGNOSIS OF LUNG CANCER AND METHODS FOR 
THEIR USE f' 

<130> 210121. 447PC 

<140> PCT 

<141> 1999-01-28 

<160> 216 

<170> Patentin Ver. 2.0 

<210> 1 

<211> 339 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gtactcagac aggacagtca tcacgtagca caaagcamat cctgtttcta tacctgtagt 6 0 

ttgctctcac tcagcggcac ratcattacc atacagtgta gaatgttrtt atgtagcata 120 

gatgtggggt ctccagccca cagccctsca cctttgtcta gcactcctgt cctcatacct 180 

ragtggcctg tccaccagca tgtctctcac ccactttgct tgtccagtcc actgtggtcc 240 

cccctcgccc cctcccttac gcggcagagc ggaaccagct gtcctgagac ttgagtccaa 3 00 

catctggctc gcccatycgc atgtctgcgg tccgagtac 339 

<210> 2 

<211> 698 

<212> DNA 

<213> Homo sapiens 

<400> 2 

gtactcagac cacgactgca tcttctccac tgctgacggg tctaatacca gctgcttccc 60 

tttcttggag gcagagctng tgaccttgag aaagtgacct gtgaccatca tgtgggtagt 120 

gagctgctgc aaggtgtcat gggagctccc acactccatg cactttwaga tctgggactt 180 

gcaggcctca ractgccagg tgtagctcgc tccattttgg tagccatagc gsttgttgga 240 

ggacaactgc aagttggcgt tcttctgaga agaaaaagaa tctgcaaaag atcctgtggt 3 00 

tgaatcgggg gaacacggcc gattgacatc aaaaacgcgt ttcttagccc gggtgaccat 360 

tttcgaggaa atggctgggg actggctcct tcaaaggcac tttttggtta tgttttgttt 420 

yaatcatgck gacgctccaa tcttggragg gaatcgaang rantcnccnc caaaacatrc 480 

stttcagraa ccttttgarc accctctttt ttccgtrtcc cggmaargcc cytttccckg 540 

ggctttgaaa wyagcctsgt tgggttctta aattaccart ccacnwgttg gaattccccg 600 

ggccccctgc ccggktccaa ccaattttgg graaaacccc cncansccgt tkggancgcn 660 

acaacntggn ntttttcntt tcgtgntccc ccngaacc 6 98 

<210> 3 

<211> 697 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gtactcagac ccccaacctc gaacagccag aagacaggtt gtctcctggg ccttggacac 60 
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agccngccag 
gggccaagca 
actatgtgtn 
cctttgcccn 
acggaanaaa 
tacagcccaa 
caaaatcctt 
ctcccatccc 
nccgaaaggg 
gcggccnngn 
cctcgaaant 



gccattgaag 
gctgcantan 

aggggtacag 

aactcggggt 
atccgtattc 
angatnttcc 
tactctcttc 
ccccattcca 
tntctctatt 
gggttnnacc 
ttccccctgg 



ganaagcaaa 
ccttcagtcc 
aagcttttcc 
ttctgtggtt 
ggcaaaaaga 
cca^^agaata 
cttcctcgca 
cacgannttg 
cggggtinctg 
atgntgggga 
tcgccccccn 



gacgaagcga 
cagntgcatt 
tcacagggca 
cataaagttn 
ccccaggggg 
gacatttttt 
ccnccccaga 
aattingcann 
anttnnnaac 
naactncccn 
gagattc 



accatctctc 
gggttaaaga 
tgagcccccc 
ggatatgcac 
acgatactgt 
cctctcatca 
ccccncnnag 
ncgttgntgg 
cnctnagttg 
ccgcgnttgg 



tccattgtgg 
gctcanacat 
nagagctgac 
tttttctcaa 
ccttgccact 
cttctggatg 
gctnaaccgc 
tcgggtcccn 
aatccgcggg 
aatgccanag 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
697 



<210> 4 

<211> 712 

<212> DNA 

<213> Homo sapiens 



<400> 4 

gcacccagac 

taatgctsaa 

cgggtgcggc 

ctigaggticag 

atacanaaac 

ctcctgagga 

gccactggca 

cgacggagaa 

Caaaacnggc 

cycccccttc 

agnaaccrgn 

wwccycccsc 



aaccaatagg 
tggtcgaggg 
ggctcacgca 
gagtctgaga 
tagcccgggc 
agaactgctc 
ctcccagccc 
nmagntctgt 
cctcct waaa 
cggggarggc 
cccgggccar 
cygsykggct 



tgtgtcyctc 
tttaagtgat 
tgcatcccag 
ccagcctggc 
atagtggcgc 
gaactcaggg 
gggktaacag 
caccccatgg 
aaagttcggc 
caarggccgg 
smgwkgkstr 
ggkasckgtt 



anatctgaaa 
cttggtatgt 
cactttggga 
cgacatggtn 
gtgcctrtga 
aagtggargt 
agccamgacc 
gaaac tkgaa 
cg999cccgk 
kttgawcnnc 
armccctccc 
myyyyygmcm 



cacaaaaaga 
tingatttagc 
ggccgaggca 
aaaccccgtic 
cctcsgctac 
ttgcagtgag 
ctkgccgaaa 
ttccccccyc 
tggcccacat 
ccccgagggg 
cyyccmaraa 
csyagcctgc 



ttctagctna 
agcgatnggc 
ggaggatcac 
tctactanga 
tttggggact 
cttaaatcaa 
aaaaaraama 
tkaaatatcc 
tc tkt taycc 
ccanaactcc 
aawwcsmaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

712 



<210> 5 

<211> 679 

<212> DNA 

<213> Homo sapiens 



<40G> 5 

gtactcagac cacctcacat gcagggtnag aaacatggag tgtgcggcag catccccctc 60 
acatcccctt gtgagcacgg ctgctccgga acactgacca cctgggctag cacgacctaa 120 
cagagggttc tgcaggatgc gctattttaa agcagctggg tgcaacttgc gaaaacggga 180 
atctngaagc agaacacgcn atcagcgacg gccgggatitg gcggacagga ctgacaggag 24 0 
tattcgaggc tctaccaggc ctgtctacag gacagctcca tcgaagggac attttctaac 300 
ctgtcatittt: anatnccaca tatntttttt: aatgctnaag catacaggtt gaatttctgg 360 
atcgcaacca cuagrgacct: ctgaggctta cagtcngaat acgccctcnn aggttcacca 420 
agttntgtca ttgatgatng gtaatctaca cctctggaag ctgtngaatg tgaaaaagat 480 
ncntncancc gaccagttcg nagggcactc ccttccggna agnaacccgn ccaaaaaaat 540 
tgtctcnagg gggcncgggg ggtctaaaaa aatgctcctn tcnccntaaa aatgtttacc 600 
cnnccaccga aaaaacgggg gccgnggggg gcccnaaacc cccnanctnc gaatnctnca 660 
tccggaancc tggtctccc 679 



<210> 6 

<211> 369 

<212> DNA 

<213> Homo sapiens 
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<400> 6 

tcagcccagc catgggccct 
aagcctcatt tcctcaccct 
aatccatcaa cttcgtggtt 
gaaaacaaac agactcaccc 
agccgtatcc tagatggcca 
cttcccacct nggcctgacc 
ctggactga 

<210> 7 

<211> 264 

<212> DNA 

<213> Homo sapiens 



ataagagaag tcactctgtg 
gcagcaacag cggagggagg 
gaagggagca gcgtcngaaa 
ccggaaacca aaggaaaggg 
atitit^cagtg gatgaataca 
agccnggcac ttraatcatc 



agtttccatg gaggaagaaa 6 0 
gagagcctac cttctttgca 120 
ctgctttagc acagtgggag 180 
tragtgggtt tttattagcc 240 
ccttacgtac gtttctcttg 300 
ccgtnggggt wgctgtnaca 3 60 

369 



<400> 7 

tgctggatra gggacggggc acgggagcac agatmgactt taactgcccc-^cacgttnccm 60 

aggaaaggac cacaggcgtg agccaccgcg cccggcctct tctccacttc cataggttcc 120 

agtctctggt ccttccccct cagtctgttg ttcccgcttc tcaaatmacg gagacnagaa 180 

tgaacactac acccggaacc aggaagccct gcctggcgcc cccgccacct gtccaggggc 24 0 

ttcttctcac cgagtcatcc agca 264 

<210> 8 

<211> 280 

<212> DNA 

<213> Homo sapiens 

<400> 8 

acctcaaccg cccanaacan aaccgttgta caagatr.tga ggacttaaca acacctcaca 60 

tgaaacacct cagacctacg ngagggctta aagacnaatt aaatgagcac cngtgtgccc 120 

accgccccna tnaagaacca gagcaagcag tgaggtgaag ccctgccctt gcttctaaca 180 

tagaaagtga tccaaatitca ccaaactcga ctcnnggttt tgcagtgtgg ccccctgatt 240 

ctagacnccg gcgaaacatc cgacgggcaa aaaaaaaaaa 280 

<210> 9 

<211> 449 

<212> DNA 

<213> Homo sapiens 



<400> 9 

tcgccaactc caggacggct ctgaaaatna atggacacag atctctcctg ttttgatrat 60 

ncgcagtgct natgaccggc tctgcagttn attttgatcc aggcaacaga tgctcccctt 120 

ggttccccgt ctcccacggg cgccacctca tgttgtcctc tgccttcccc cagatattct 180 

aagtccagga cacaagcccc tggcccacgc agagcagagg ccatgagggg tcacagcatg 240 

ggtacgggag gaaacactgg gccnacccag atnccggact tgagtcttgc ccctgccgct 300 

tgctgcacag cccccgccac ggcgctaaac ctgtgacctg ccncacaggc tcagagcatg 360 

cccgcagaag caccccnaac taaratgcct tccacaaatg agacggtttc atgaaaactt 4 20 

caaatagagg gcccgggcaa aaaaaaaaa 449 

<210> 10 
<211> 538 

<212> DNA - - 

<213> Homo sapiens 

<400> 10 

ccctctcctc ttcccaaagg ccccaraaca ccagtctccc aatcccaagc agaaagccac 60 
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atccgccggg atacatgcca cttggtttga 
tttgcngagc aacacaatta ttcgcatacg 
tgatatgagc tgaggaaaac gaagccntta 
ctttcaggga tnctggcacc gcayatattc 
tgtcttcaga gatggcagaa catgttccct 
gctcactact gcggatacgt at^nttgac 
aaaagcacac cnngaatcta cragcccttc 
tatcccttgg ccaacaactt cccccccctc 

<210> 11 

<211> 543 

<212> DMA 

<213> Homo sapiens 



taaatcaaaa tacagcatcc ttcagatccc 120 

ttacttcttt tcctgtttgg ctnaaagatt 180 

ctgctatnag atctnatccc tttccaccac 240 

agaatccccc nnagtcgctn gtgataaaaa 300 

ttggtacatg ttcattaaaa atatacacgt 360 

cgatnacaca ggctgattta gggaagagat 420 

accnagacta anatcctgaa atcaagaacg 480 

ttagccctct tacactgtan tggactga 538 



<400> 11 

ttctcttccc tcgcccacag ctgccatctt tgtgtgataa ggccaacctt. ctatgggaat 60 
caacccccgc catcccagca aatcccctct ctccctcctc atgggagtgc cttgtactca 120 
ccaggcaccc gggacttgac gtgggtncgg gatctgaaat cagagcacct nggtccctst 180 
caccautccn tcacttatca gctctnacct tgggtnaata cctgcctcag tgccntaggt 240 
acaatatgaa tatngcctat ttcccaggga ttgcaatgac nagtnnatna gtgcatgaga 300 
gggtaaaacc acagggtact ccgcccctcc naagaatgga gaatttcttc tagaagccca 360 
nacncgcctg gaaggtcggc caccnagagc cnnaatcttc ttttatttnc cactgaangc 420 
ctaagaggna accccgaact cacccccnna tgacctctcc cgaatmagaa tatctctggc 480 
acttaccata ctttctcgcc ctcctccact tacnaaactc ctttattcct taacnggacg 540 
aaa 543 



<210> 12 

<211> 329 

<212> DNA 

<213> Homo sapiens 



<400> 12 

cgatgacttg ggcagtgagt gggccccctg ccaggtggca gggcacagcc cagaccaaac 60 

cctcggcccc ccccctctgc agscacccct gaccaagaag gaaaccagca agcctatgct 120 

ggcaagacca caggtggggt gccgggaatc ctcggggccg gccggcaccc actcctggng 180 

ctcaagggag agacccacct gtncagacgc atrggcctca ggcggttcaa ggcrgtceca 240 

gagccacaga gtcaaataaa aatcaatttt gagagaccac agcacctgct gccttgaccg 300 

tgatgtccaa ggcaagctgc aagtcatcg 329 

<210> 13 

<211> 314 

<212> DNA 

<213> Homo sapiens 

<4.00> 13 

cgacgacttg cacccgggag ccgtgacagc ggcccggaag cagatggcag ccccgtcaag 60 

gcgggagcgg agaccaccaa accccccaaa cagagcaaca actagtacgc ggccagcagc 120 

tacccgagcc cgacgcccga gcagtggaag tcccacagaa gctacagctg ccaggtcacg 180 

catgaaggga gcaccgcgga gaagacagcg gcccccacag aatgttcata ggttcccnac 24 0 

tctnacccca cccacgggag cctgganccg cangatcccg ggggaagggc ccctcccccc 3 00 
atcccaagtc accg 314 



<210> 14 
<211> 691 
<212> DNA 
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<213> Homo sapiens 



<400> 14 

cgattactcg 

ttccagttca 

gaagagaaga 

tccacnagaa 

ggcattacct 

gtgaagtggc 

nattcctttg 

ctaggacagt 

tkatgtgsam 

ccnwtnaacg 

ycytcctcyc 

riggtycaacc 

<210> 15 

<211> 355 

<212> DNA 

<213> Homo 



cacaatgcan 
gtgctgctgg 
ataaagccta 
aacccnaagt 
ttcaacacca 
tgggarggca 
gaaaaagatc 
gaccttgccc 
cgctccttgg 
amssgggccc 
tcgsccmggt 
wttttgggaa 



sapiens 



attagaaccc 
gtttctctta 
ttp:ggtctt 
gaacccggct 
gaggttctct 
tcactcggct 
ctcttgaaag 
ctgcttgcas 
atrckactct 
ttaaccccgg 
tckccnaaac 
mamcyccccc 



aaatgaaggg 
ctaaaccaaa 
tggtagcchg 
aatcaggacc 
gccttctctc 
tggctcattg 
artccttgcc 
tctccgccgg 
tgctttwctc 
scrggtnamy 
cacttngttr 
c 

I 



tacaacccag 
acaatkaaga 
ggtaangaga 
gtgcttggga 
tgcagggact 
gcrttctcat 
ttccccacag 
ccgatcttat 
cvaggaaggg 
ncttgsctsc 
aattccccgg 



atcttctggc 
gcatagaagg 
atgccstcac 
agggagcagg 
cgargactat 
cataaactat 
gaaatcaagt 
csgscccagt 
gcytgcmagt 
rattttgggt 
sccgcctkgc 



60 

120 

180 

240 

300 

360 

420 

480 

54 0 

600 

660 

691 



<400> 15 

acctgaactg 
accgtgccta 
tcyaccctcg 
cagctcgagc 
tcaacctctt 
gcgcctcctc 



tgtgt tgaag 
tgtccgacag 
gctcttaccc 
ctccnaagag 
cctccgggtg 
cctcagtcag 



agtgatgtcc 
ccagttncct 
tcgacnaagt 
cgtctaagcg 
ggagcaagcg 
accaccagtig 



tgctgcccgg 
ccatggatgt 
ctcccgttga 
atggggatat 
tccagcaggg 
gtntgagcgt 



agctcaagtc 
gactgagacc 
gagtactacc 
atacccactg 

tctgccagtc 



actactgacg 6 0 
aatgtctcct 120 
gaaccaccag 180 
gagaatgggc 24 0 
agccttttca 300 
caggt 3 55 



<210> 16 

<211> 522 

<212> DNA 

<213> Homo sapiens 



<400> 16 

tcagcccagt 

tgagagacag 

tttcttgaac 

tgcgccctcc 

gcttcagaag 

tgtgcccggc 

cgaccgcatt 

ttnatcccnc 

actctaactg 



gaggrggaag 
cgcatgctgg 
aaaagttctg 
gaccccgcga 
cagcagacct 
tgactggagg 
gccgccgtac 
cncgcaatac 
tgagcctgat 



accccgaggc 
tgcagcgtan 
aagacgatgc 
ccctncgtcg 
cctngcgccc 
aggcccgtcc 
naaagcatgt 
ttcctacgcg 
ctcticccngc 



tcgtgggagc 
ggacgaactc 
ggcctcagag 
aangatgctg 
cctngcctitc 
aattctgccc 
ggtcttacag 
acatttccct 
gttactggac 



cgcttctcca 
ctccagcaag 
agcttcctcc 
gctgccgccg 
ctcagctgcc 
gccccatgga 
cgctnggacn 
tcccctcgga 
tg 



agtctgccga 6 0 
ctcgcagacg 120 
cctcggaagg 180 
cggaacggan 24 0 
tcctgcgccc 300 
aaagcgggct 360 
gctnatnaat 420 
aacactgcan 480 
522 



<210> 17 

<211> 317 

<212> DNA 

<213> Homo sapiens 



<400> 17 

gcgccgcgaa ttcgcggcgg tgccaagaaa aggaagaaga agtcttacac cactcccaag 60 

aaggacaagc accagagaaa gaaggttcag ccggccgtcc tgaaacatca taaggtggat 120 

gagaacggca aaaccagtcg cccccgtcga gagcgcccct ctgatgaacg cggcgctggg 180 

gtgttcatgg caagccaccc tgacagacac tatcgcggca aatgtcgcct gacccactgc 240 
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ttcaaccaac cagaagacaa gtaactgtat: gagttaatta aagacatgaa ctaaaaaaaa 300 
aaaaaaaaaa actcgag 317 



<210> 18 

<211> 392 

<212> DNA 

<213> Homo sapiens 



<400> 18 

tggagacttc 

aggaacatgc 

agaagcccct 

tccaccctca 

ttccggagaa 

gagcgaaacc 

cggacat ccc 



taatgaggtg 
taaaaatccc 
gacccctcat 
gatgagcaac 
gaagaagatg 
tggcccgact: 
agagaagccc 



aggaagttcc 
tacaaaggca 
ttccgcttct 
ctggacctga 
aaatatgttc 
cagggaggat 
caagaccccc 



gcacactgac 
aaaaactcaa 
tcatggagaa 
ccaagatcct 
cggacttcca 
cacccccacc 
eg 



agaat tgatc 
gaaacaccca 
gcgggccaag 
gtccaagaaa 
gagaagagaa 
tcatccagaa 



ctcgatgctc 60 
gactccccca 120 
tatgcgaaac 180 
cacaaggagc 240 
acaggagttc 300 
tgccaagaat 360 
392 



<210> 19 

<211> 2624 

<212> DNA 

<213> Homo sapiens 



<400> 19 

gaaacagtga 

acattcgcat 

tctcgggccg 

ccacggatga 

ttgtcaatga 

gcccgaaatt 

ccgagttcca 

tgctgctgcc 

cccacgaagg 
tcgacatcaa 
agaacgcccc 
agaatgccac 
ttgtgctggg 
tgcggcccct 
ggctggcgta 
gccacacgga 
tggccggaag 
acgtgggctg 
gggagtctct 
acttacaagg 
tccggacagc 
cagccaaggc 
gagccacccg 

t^ggagacatt 

ggaaaaggcg 
aataaaaatc 
ttcaagagac 
tggctcaggg 
accttgaaca 
gtctgagatt 
catccgcgcg 



gaaggagatt 
aaaccctcag 
cccactgccg 
cctggatLtict 
aacgcgcccc 
gcatgcggta 
ctacatcgca 
gcacttcctc 
gactcgaatc 
aggcrccgag 
caacaactct 
aaggaaggtc 
agcggccaca 
aggcaaccca 
gcggaagacc 
ttcctacgcc 
agatcttcag 
tctaaacgat 
tgacaaacac 
gatcgtgcrc 
gaaagggacc 
cagcgacggg 
ggaaggctCC 
gcgcgacttc 
tgggaagcag 
gcagcgtggg 
cactccagca 
acccaggagc 
tgcctcgtcc 
gagcagcaga 
ctaaaaaggg 
acactcaagc 



cctgtgctca 
tcctggcttg 
gatcctaata 
aagcaccaca 
aatancacca 
gagatctctg 
ggggcccacg 
tgccaggaat 
cacaccccac 
tcgggaggcc 
ccggacccaa 
cccaaccacc 
gagaccagag 
caggggggtg 
caggagcaca 
tccacccacc 
aaggaggagg 
ttcagctacc 
ccacacgaga 
atggagcagg 
tcaaatgccg 
gaccactggc 
accacctcca 
acccccacaa 
cctgtcagcc 
tgaccctgtc 
gtaactccgt 
atacctgcat 
tttgtctttc 
gaaaggccgg 
tgcctgacca 
tccccagtgc 



acgagctgcc 
ataacgggag 
accactacca 
accattagga 
ggatccacaa 
accatcctgg 
gcaatgaggc 
actcggcgca 
cctccctcaa 
ggcccctggg 
actcgccgcc 
acatcgccat 
ccgtcancgc 
agctggccgt: 
ccccaacacc 
gcctcacgac 
gcaccgticaa 
cccacacaaa 
gcgagccgcc 
tccatcgagg 
ccatctctgt 
gcctactgaa 
ccaagaaccg 
agaccaacct 
caccctccag 
ggacacccga 
agcaggcttt 
ggcctggctg 
gtcttntccc 
tggcagcgag 
ccggccagga 
acctgcaagc 



agcccccatg 
catctgcatg 
ccgacgcaat 
aatgcgccag 
catcggcaaa 
ggaacatgaa 
tccgggacga 
gaacgcacgc 
tcccgacggc 
acgctggacc 
ctgggaggca 
ccctgagcgg 
ctggacggag 
ggcatacccc 
tgatgatcat 
agatgccagg 
tggggcttcc 
ccgcttcgag 
ggaggaacgg 
catcaaaggc 
ggaaggcgct 
ccctggcgaa 
cacggttggc 
ggctiaggaca 
gcgcccgaag 
gacatacccc 
ccctgccgct 
accccaaagg 
ccgctcccac 
ggaatraatt 
agggaaatca 
ggcacagctg 



gtggcccgct 
aggacggaga 
gagatgacca 
trgacgaagg 
agccaccagg 
gttggtgagc 
gaactgccgc 
accgcccgct 
tacgagaagg 
cacgatggca 
gaggaccagc 
tctctgcctg 
aagaccccgt 
tatgacatgg 
gtgtcccgcc: 
aggcgagcgt 
tggcacacag 
ccgtccatct 
gagaacaacc 
atagtgagag 
aaccatigaca 
tatgcggcca 
tacgacacgg 
agagaaatca 
ccgcggggac 
agaccgcgca 
ttgaccg.taa 
ggagggctgg 
ttacccaaac 
cagcgagtca 
ggccttcccc 
acaccgcagc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 
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acccagggaa 
aatccatcct 
attgacaaca 
cccctttcca 
gagcgccggg 
ctcgctgccc 
cagtcagggc 
gaatgtgaga 
gccacatcct 
ggacacgtca 
tgtgttgacc 
ataaagcaaa 



tccttcgccc 
ctccggcccc 
gaggcatcta 
acaaagcctg 
cagcagaccc 
cactagcccc 
atcttggaaa 
gctccaagtt 
gccaaccaag 
gtctgggaga 
ctgctgcctt 
cggcaagatt 



cagatgttat 
aggggacaag 
ctaccaagtg 
tcttcccaag 
tgggggaggg 

ggg^gagga 
agaccttgaa 
ggccccaatc 
caccatctga 
ggtggttgaa 
gttgacctgg 
aaaaaaaaaa 



catttgagac 
ccaagctgct 
cgcatcgccg 
agcagacaga 
ggcttgctat 
gagccagaca 
ggaagcaaac 
aggaggggag 
tgaaaaagaa 
tcattgtgta 
agagaatgaa 
aaaaaaaact 



gctcttatgc 
atgcacacac 
agtcctaaat 
^gtggagagc 
cccagaaagc 
tgttaggagg 
cctgggttcc 
taatgatgaa 
agcaacccta 
agggaatagt 
acaaacaaac 
cgag 



agcctaagaa 
tcggtgctct 
cagccccgct 
acccaagaat 
ccctaaaccc 
ccagagcagt 
ttttgctcca 
cacacagacg 
ggattacctg 
gtatctaatc 
acataaacaa 



1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2624 



<210> 20 

<2ll> 488 

<212> DNA 

<213> Homo sapiens 



<400> 20 

cttccaaccc 

gctccgcagg 

gctggacagc 

ccccagaggc 

gaacaacct t 

ggaaaaagtt 

ctctaacgag 

tgctcaaaac 

cctaaccc 



gcgcccgccg 
gtgaggcggc 
tggaggacga 
caagaccgtt 
ccatccaatg 
gcat cgaaag 
gtgaggaagt 
cctcacaaag 



gccccagccc 
tt tgaccccg 
acggagaagc 
ggtcccagga 
acagctccca 
actctcccgg 
tccgtacatc 
gcaaaaaatc 



cgcgcgcccc 
ggtcgcccgg 
cgaccgcccc 
agacatgctg 
gttcaaaacc 
agacatgcgc 
gacagaattg 
aagaaacacc 



caccccttgc 
ccagcacgac 
acagacccgg 
actttgctgg 
acccaaacac 
aagctcaaat 
atccccgata 
ccgactcccc 



ccccccggcg 
cgaggaggtg 
aaatggccgc 
aatgcatgaa 
acatggaccg 
gggtcgagac 
ctcaggaaca 
cgagaaagcc 



60 

120 

180 

240 

300 

360 

420 

480 

488 



<210> 21 

<211> 391 

<212> DNA 

<213> Homo sapiens 



<400> 21 

acggaatingc 

tggcgancgc 

cccgaccatc 

tgcctggcca 

aaagcatacg 

acgcaaagcg 

ctgaagatcc 



ggctccctct 
cgacgcctcg 
gaatcttgcg 
cccaacgacc 
caatggcgtc 
cagggagact 
agaagacgct 



ttgggatcaa 
ggcaaaatcc 
aacaacacga 
cgtgcct tea 
cccatggcga 
aagggagccg 
ctgaagagca 



tggcctcaga 
ctcagacagc 
tacttgccca 
tcacccacgc 
tgacaccctc 
gagcgacccc 

g 



aattccagag 
cctgcggcgg 
gtggctaccc 
tagttcccat 
atttggtgat 
gaatgttctg 



aagaaagctg 6 0 
tacaccggaa 120 
caaaacgatc 180 
ggtgttaatg 240 
cagatggaca 300 
gagatgactt 360 
391 



<210> 22 

<211> 1320 

<212> DNA 

<213> Homo sapiens 



<400> 22 

aatccgctgg 

gtcctiggatt 

gtggccaaaa 

acccctttgc 

cccgcccaag 

ccagacccgg 



gaatttcttg 
actttccaga 
tgcagaggct 
acgctcaaga 
ttatcccacc 
gatcagtcac 



ggctgacagc 
aagaagcaat 
aacaccagaa 
gcccaccctt 
agctgactac 
aaaccctaga 



ccccggatcc ctatttcgaa 
cctctccatg acagaacatg 
cacctgaacc agatggttgg 
tccaccactc ggaagcaaca 
tatatcaccg^ ctggagcgac 
gcgcttactg" cagtgcacgg 



cagtggcagt 6 0 
taataatgaa 120 
aaccgagtac 180 
gcggcagtcc 240 
ccaccaggca 300 
cacticagcca 360 
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gcttttgatg 
ttcaaagatc 
agctctacct 
ccacccaaat 
aaagaggcag 
gtacaacaga 
ctggacaaaa 
ctcttgagcc 
ttgaaaggat 
ccatggcggg 
accccgtctc 
cagctactcg 
gagctgatca 
aaagaaggaa 
gtaaccctcc 
gtcttaaagc 



aagctatgtc 
atgaagagca 
ttcagagaca 
ttgtgcagcc 
aacccatacc 
cagtgagcgc 
gagaagcctg 
ctgaagtacc 
atcaggccgg 
tggatcactc 
taccaaaaac 
ggaggctgag 
ccctgctgtt 
agatactatr 
CLCtcccgga 
aagacaaagg 



ataccgccga 
agataaagtzc 
acgtgtggat 
aaagcccgga 
agaaaccgta 
na^aggcccc 
gaagacccct 
tcattgtaac 
atgtggtggc 
gaggccagaa 
acaaaaatta 
acaggagact 
gcactccagc 
cccatcatga 
ctcgagcaac 
taccggcttc 



tatcatcctt 
agacctaaag 
gccctacttt 
gaaaagcctg 
aaacccgagg 
cctgaaaaac 
catgctagtt 
ctccttattt 
tcacgcctgt 
gttcaagacc 
gccgggcgtg 
tgcttgaacc 
ttgggcgaaa 
tttcctgtga 
ctacacactc 
aaaaaaaaaa 



ccaaagggta 
ccaaaaggaa 
tagacctcag 
ttccagtgga 
agaaggagac 
ggacgagacc 
atcatacctc 
gtacggaatg 
aatcccagca 
agcctgacca 
gcggcgggcg 
cgggaggcgg 
gagcgagact 
acatctgcaa 
acatgtttaa 
aaaaaaaaaa 



ttggtggcac 
agaagaacca 
acaaaaattt 
tcaaacaaag 
cacaaagaat 
tcagtgagta 
agtactgtgg 
cgcttatctt 
cttcgggagg 
atatggtgaa 
cccacagtcc 
aggttgccct 
ctgtctctat 
tacgttcttt 
tggtagatat 
aaaacccgag 



420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 



<210> 23 

<211> 633 

<212> DNA 

<213> Homo sapiens 



<400> 23 

ctaagggcag 

cgatgggggt 

ctgagaaaga 

atgtgcagat 

ttccctctcc 

caacgaacgc 

gtgagaactt 

catatgcgca 

taagcaagaa 

gggtcatgga 

gaaagatgca 



tgaaggtgaa 
taagccgggg 
tactgcagct 
cacagaacca 
gagggctccc 
cacggccacc 
gaacaacgag 
gccgacccac 
ggagtcccag 
agaaaccccc 
aattagcaga 



aaccctctca 

gaggacgcat 

gtcgcctcca 

gaagccgagc 

cagaccagag 

aaggccgcca 

gtcatgacga 

gatgagctga 

gcccgcgagc 

aatacccccc^ 

aaaaaaactc 



cggtcccagg 
cggggcctgc 
gacagggcag 
cagagtccaa 
ccgccaagcc 
accgcagctt 
agaaatacag 
ttcagctggc 
tggaagacta 
gcatcccgac 
gag 



gagggagaag 
tgaagacctt 
ccccctgaac 
gtctgaaccg 
ccgacttcat 
gggaactgcc 
cccctcggac 
cctcaaacag 
catngacaac 
tcaggccggc 



gaaggcatgc 
gtgagaagat 
ctctctgaag 
agacctccaa 
cccgtgaagc 
accatcaccg 
cccgcatctg 
aaggaaacga 
ctgcccgcca 
aaaaaagcag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

633 



<210> 24 

<211> 1328 

<2i2> DNA 

<213> Homo sapiens 



<400> 24 

gtaaacgctc 

tgggtcgaca 

gaaagaagca 

ctaacaccag 

gagcccactc 

ctagctgatc 

ataaacccca 

tcatactgtc 

caagacaaag 

caacgtgtgg 

gcggaccaaa 

gagaccacaa 

agactccagt 

accccagtac 



tcggaatcac 
gcccccggat. 
atccctctca 
aacactcgaa 
ctctcatcac 
actacatcac 
gagcgcctac 
gatatcaccc 
tcagaccnaa 
acgccttacc 
caaagaaaga 
agaatgtaca 
gagtacngga 
tgcggctctt 



ggcggcggcg 
ccctatttcg 
tgacagaaca 
tcagacggcc 
tcggaagcaa 
cgctggagtg 
tgcagcgcat 
ctccaaaggg 
agccaaaagg 
tccagacctc 
ggcagaaccc 
acagacagcg 
caaaagagaa 
gagccccgaa 



gacatccgag 
aacagcggca 
tgtaacaatg 
ggaatcgagc 
cagcggcagt 
acctatcagg 
ggcatccagc 
catcggcggc 
aaagaagaac 
agacaaaaaa 
acaccagaaa 
agtgctaaag 
gcctggaaga 
gtactttacc 



acaacccgct 
gtgcccngga 
aagnggtcaa 
acatcctctt 
cccctgccca 
caccagactt 
cagcttttga 
actccaaaga 
caagccccac 
cccccaccca 
ccgcaaaacc 
gcccccctga 
cccctcacgc 
gcaaccttct 



gggaattcct 
ctacttttca 
aatgcagagg 
gcacgcccaa 
agttacccca 
gggatcagtt 
cgaagctatg 
tcacgaagag 
ttctcagaga 
aacttgtgca 
t^gsggcigaag 
aaaacggacg 
tagccatcat 
tacctgcacg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

640 
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gaacgcgctt 
ccagcactct 
tgaccaatat 
cgggcgccca 
aggtggaggt 
gagactttgt 

gtttaccggc 
aaactcga 



acccttccga 

gggaggccat 
ggcgaaaccc 
tagtcccagc 
tgccctgagc 
ctcaaaaaag 
ccccctgcaa 
agacacgctt 



aaggatacta 
ggcgggtgga 
cgcccctacc 
tactcgggag 
tgatcatcac 
aag^aaagat 
cctttcctct 
aaaagcaaaa 



ggccggatgt 
tcacttgagg 
aaaaatacaa 
gctgagacag 
gctgctgcac 
actactccca 
cccggacttg 
taaaggtatt 



ggtggctcac 
tcagaagt tc 
aaattagccg 
gagacttgct 
tccagcttgg 
tcatgatttc 
agcaacctac 
tgtacaaaaa 



gcctgtaatc 
aagaccagcc 
ggcgcggtgg 
tgaacccggg 
gcgacagagc 
ttgtgaatat 
acactcacat 
aaaaaaaaaa 



900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1328 



<210> 25 

<211> 1758 

<212> DNA 

<213> Homo sapiens 



<400> 25 
gtcttttctt 
tggagatgca 
. cgggtcagga 
ggcagggagc 
gatgaacctg 
gctgcccgag 
tatggaggac 
atatccgaga 
acagtggtag 
gtaataatga 
gaatcgagca 
sgcggcagtc 
nccatcaggc 
gtactcagcc 
attggtggca 
aagaagaacc 
gacaaaaat c 
atcaaacaaa 
ccacaaagaa 
ttcagtgagt 
cagtactgcg 
gcgcttacct 
acttcgggag 
aatatggtga 
gcccacagtc 
gaggtcgccc 
tttgcctcaa 
atacgccttc 
ccggcagaca 
aaaaaaaaaa 



tttttttttt 

gaatctggta 
cggccgggtg 
tagtaaaacc 
gccaatccgg 
gcaactccac 
gaggcgatrc 
caatctgccg 
tgtcctggat 
agcggtcaaa 
catccctttg 
ccctgcccaa 
accagacttg 
agcttctgac 
cctcaaagat 
aagctccatt 
tccacccaaa 
gaaagaggca 
tgcacaacag 
actggacaaa 
gctcctgagc 
ttngaaagga 
gccatggcgg 
aaccccgtct 
ccagctaccc 
tgagctgact 
aaaagaagaa 
tgtcacctnt 
cgctcaaaag 
aactcgag 



aaagagrrgc 
tatttcaccc 
ccccccc'ccc 
tcgcaatgac 
agagcccagc 
ccccat"ggc 
ccgccgcagc 
ggaacttctc 
tactccecag 
atgcagaggc 
cacgctcaag 
gtcatcccac 
ggatcagtta 
gaagccatgc 
cacgaagagc 
tcccagagac 
tccgtgcagc 
gaacctscac 
acagtgagcg 
agagaagccL 
cttgaagcac 
tactaggccg 
gtggaccact 
ccactaaaaa 

gggaggctiga 

atcacgccgc 
aagacaccat 
cctcr cccgg 
caaacaaagg 



aacaattcat 
caagcatatt 
tggcatggtt 
agccgcaatg 
tgcccccagt 
aacggccgcc 
gaagcccang 
gggtcgacag 
aaagaagcaa 
taacattaga 
agcccactct 
tagctgatta 
taaaccctag 
catactgtcg 
aagacaaagt 
aacgcgtgga 
taaagcctgg 
cagaaactgt 
ctaaaggccc 
ggaagacccc 
tctatcgtaa 
gacgtggtgg 
tgaggtcaga 
tacaaaaatt 
gacaggagac 
tgcaccccag 
tcccaccatg 
aattgagcaa 
tactggtata 



cttcattcct 
tgggatagct 
ctcttctctg 
gcagacccaa 
gactgcagag 
gcggacatca 
gcactgagcg 
ctcttggacc 
ccccttctat 
acacctgaac 
ccccatcacc 
ccatatcat t 
agtgctcacc 
ataccacccc 
cagacctaaa 
cgctttacct 
agaaaagccc 
aaaacccgag 
ccctgaaaaa 
ccatgccagc 
ccttcttatc 
ctcacgcctg 
agttcaagac 
agccgggcgt 
ttgcttgaac 
cttgggcgac 
accccttgcg 
cccacacact 
tatcgcccca 



tattttcctc 
ggctcctcgc 
cagggcgagg 
tggagcccag 
tagccacaag 
tcttggctgc 
gcggcggtgg 
cctatttcga 
gacagaacat 
cagatggtcg 
cggaagcaac 
gctggagtga 
gcagtgcacg 
tccaaagggc 
gccaaaagga 
ccagacctca 
gttccagtgg 
gagaaggaga 
cggatgagac 
tatcacaccc 
tgtatggaat 
taaccccagc 
cagcctgacc 
ggcggcgggc 
ccgggaggcg 
agagcgagac 
aatattcgtt 
cacacgttta 
aaaaaaaaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1758 



<210> 26 

<211> 493 

<212> DNA 

<213> Homo sapiens 



<400> 26 

gaggcgagcg gcagggcccg gcggcgagag cgcggctgtc actgcgcccg agcatcccag 60 
agctccccga gcggacgagc cggccgcgcc gggcaccccc agccccgcca ccctcgcagc 120 
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acacgtcgag 
cagcgcagga 
gggtcggcgg 
gcgcagccgc 
ccgtggacca 
ccgtcttcgt 
tactcgctgc 



ccccgcacag 
gacgcccggc 
ccgctctccc 
gaagattccg 
caggccctcg 
catggcgggc 
etc 



gcaagggtcc 
cgcgcgccgg 
gccagcgtcg 
ttggaaccga 
tcgcccagat 
ctc<p||i:ccgcc 



ggaacttagc 
cgcacgcccc 
ggatctcggc 
cgcagagccg 
cctgtgggcc 
cggggcaaga 



ccaaagcacg 
cctctcctcc 
cccgggaggc 
agtgcagaag 
aaagccgacc 
cccacctccc 



tttcccctgg 180 
tttgctccgg 240 
gggccgtcgg 3 00 
atctgggtgc 360 
aactcccccg 42 0 
cacgaaagct 4 80 
493 



<210> 27 

<211> 1331 

<212> DNA 

<213> Homo sapiens 



<400> 27 

ggcggatatc 

tttgaacagt 

aacacgtaat 

ggttggaatc 

gcaacagcgg 

agtgatctac 

gcatggtatt 

agggtattgg 

aaggaaagaa 
cctcagacaa 
agcggatcaa 
ggagaccaca 
gagactccag 
tacctcagta 
ggaatgcgct 
ccagcacttt 
tgaccaacat 
cgggcgccca 
aggtggaggt 
gagaccttgt 
ctcgttatat 
tgtttactgg 
aaaaactcga 



cgagacaacc 
ggtagtgtcc 
aatgaagcgg 
gagcacatcc 
cagccccctg 
caggcaccag 
cagccagcct 
tggcacttca 
gaaccaagct 
aaatctccac 
acaaagaaag 
aagaatgcac 
tgagtaccgg 
ccgtggccct 
tattttttga 
gggaggccat 
ggcgaaaccc 
tagtcccagc 
tgccctgagc 
cccaaaaaaa 
gccttctgca 
tagatacgtt 

g 



cgctgggaat 
cggattactc 
tcaaaacgca 
ttttgcatgc 
cccaagttat: 
acccgggacc 
tcgatgaagc 
aagatcatga 
ctatctttca 
ccaaac ttgt 
aggcagaacc 
aacagacagt 
acaaaagaga 
tgagcttcga 
aaggatatta 
ggcgggcgga 
cgcccctact 
tactcgggag 
tgattatcat 
gaagaaaaga 
acctccccrc 
taaaaacaaa 



ttcttgggtt 
ctcagaaaga 
gaggctaaca 
tcaagagccc 
cccactagcc 
agctataaac 
tatgtcatac 
agagcaagac 
gagacaacgc 
gcagctaaag 
tacaccagaa 
gagtgctaaa 
agcctggaag 
agtactctat 
ggccggacgt 
tcactcgagg 
aaaaacacaa 
gctgagacag 
gctgttgcac 
cattattccc 
ccccggactt 
araaaggcat 



gacagctctt 
agtaatcctt_ 
tcagaacacc 
acccttctca 
gatcactata 
tctagagcgc 
tgtcgatatc 
aaagtcagac 
gtggatgctt 
cctggagaaa 
actgtaaaac 
ggcccccctg 
actcctcatg 
tgtaaccttc 
ggtiggctcac 
tcagaagtcc 
aaactagccg 
gagacctgct 
tccagctcgg 
accatgattt 
gagcaaccta 
tggtacaaaa 



ggatccctat 
^tttatgacag 
tgaatcagat 
tcactcggaa 
tcatcgccgg 
ttaccgcagt 
atccttccaa 
ctaaagccaa 
tacttttaga 
agcctgttcc 
ctgaggagaa 
aaaaacggat 
ctagctatca 
tcatccgtac 
gcctgcaatc 
aagaccagcc 
ggcgtggtgg 
tgaacccggg 
gcgacagagc 
ctcgtgaata 
cacactcaca 
aaaaaaaaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1331 



<210> 28 

<211> 1333 

<212> DNA 

<213> Homo sapiens 



<400> 28 

cggcggtgga 

ccatcttgaa 

acagaacatg 

agatggtcgg 

ggaagcaaca 

ctggagtgac 

cagtgcacgg 

ccaaagggca 

ccaaaaggaa 

tagacctcag 

ctccagtgga 



tacccgagac 
cagcggtagt 
taataacgaa 
aaccgagtac 
gcggcagtcc 
ccatcaggca 
catccagtca 
ttggcggcac 
agaagaacca 
acaaaaatct 
ccaaacaaag 



aacccgccgg 
gtcctggacc 
gtiggccaaaa 
atccctc tgc 
ccLgcccaag 
ccagacccgg 
gccctcgacg 
ttcaaagacc 
agctccatcc 
ccacccaaat 
aaagaggcag 



gaactcct eg 
acctcccaga 
cgcagaggct 
acgctcaaga 
ttaccccact 
gatcagctac 
aagccatgcc 
acgaagagca 
t ccagagaca 
ccgtgcagcc 
aacctacacc 



ggtcgacagc 
aagaagtaat 
aacaccagaa 
gcccattct t 
agctgattac 
aaaccctaga 
acaccgccga 
agataaagtc 
acgcgcggac 
aaagcccgga 
agaaaccgta 



tcctggatcc 
ccttttcacg 
cacttgaatc 
tccaccat cc 
tataccaccg 
gtgcccaccg 
tatcaccctt 
agacccaaag 
gcttcacttt 
gaaaagcctg 
aaacccgagg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 
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agaaggagac cacaaagaat gtacaacaga cagcgagcgc taaaggcccc cctgaaaaac 720 

ggatgagact ccagcgagta ctggacaaaa gagaagcctg gaagacccct catgctagtt 780 

atcatacctc agcactgtgg cccctgagct tcgaagtact ttattgtaac cttctcactt 840 

gtatggaatg cgcttatctc ttgaaaggac atcaggccgg atgtggtggc tcacgcccgc 900 

aatcccagca ctntgggagg ccacggcggg cggatcactt gaggtcagaa gttcaagacc 960 

agcctgacca atatggtgaa accccgtctc tactaaaaat acaaaaatta gccgggcgtg 1020 

gtggcgggcg cccacagtcc cagctactcg ggaggctgag acaggagact tgcctgaacc 1080 

cgggaggtgg aggctgccct gagctgatta tcacgctgtti gcactccagc ttgggcgaca 1140 

gagcgagact ttgcctcaaa aaagaagaaa aganatcact cccatcacga ttccctgtga 1200 

atatctgcga tatgtcttct gcaacctttc cccticccgga cttgagcaac ctacacactc 1260 

acatgtttac cggcagatat gcctaaaagc aaaataaagg tattcgtata aaaaaaaaaa 1320 

aaaaaaactc gag 1333 

<210> 29 

<211> 813 

<212> DNA ' — 

<213> Homo sapiens 

<400> 29 

ctgagctgca cctcagcgaa ttcacctcgg ccgcggctga catgaagaac tccgtggcgg 60 
accgagacaa cagccccagc ccctgcgccg gcctictccac tgcttcacac atcgggtctg 120 
actggcccgg ggtccgggtc cacctggaca tcgcngctcc agtgcatgct ggcgagcgag 180 
ccacaggctt cggggtggct ctcctaccgg ctcctcctgg ccgtgcctcc gaggacccgc 240 
tgctgaacct ggcatccccg ctggactgrg aggcggatgc ccaggaaggc gacaacacgg 3 00 
ggcgtgactc caagagacgg aggcccgcgc gagggcnact tcccagccgg tgacacaggg 360 
ttccttacct cacttcgcac tgactgattt: taagcaatcg aaagatcaac taactcccaa 420 
gatgagtttg gcccctcctt ccgtigcccag tiggcgacagg agtgagccat tctccnctta 480 
gaagcagctt aggggcttgg tggggtccgg agaaaattgt cacagacccc ataggtcccc 540 
atccgtaagc tctgnccctc gtcccccacc ccgg^ictttia gagccacctc aggtcaccct 600 
ctgtagtgag cgtacctcct gacccaggcc cctgcccaag ctggggctcc ctggggtgtc 660 
taaccagccc tgggtagatg tgaccggctg tuagggaccc catcctgtga agcaggagac 720 
cctcacagct cccaccaacc cccagttcac ccgaagttga attaaatacg gccacaacat 789 
aaaaaaaaaa aaaaaaaaaa aaaaaaactc gag 813 

<210> 30 

<211> 1316 

<212> DNA 

<213> Homo sapiens 

<400> 30 

caggcgccca gtcatggccc aagagacagc accaccgtgt ggcccagccc caaggggtga 60 
cagtccaacc acagaaaaga tggaaaaaag gacacgtgcc ctgtgccccg aaggccacga 120 
gtggagtcaa acacactttt caccaccagg aaacacagtc gcccatgaaa actgtctgct 180 
gtactcatca ggaccggtgg agtgcgagac tctcgatcta cgtaatacaa ttagaaactt 240 
tgatgccaaa tcngtaaaga aagagacctg gagaggaaga agaccgaaac gctcactctg 300 
caacaaagga ggcgccaccg tggggtgcga tctacggtcc tgtaagaaga gctaccacta 360 
tgtctgtgcc aaaaaggacc aagcaatcct tcaagccgac ggaaaccatg gaacctacaa 420 
accatttcgc ccagaacatt ctccagaaca agaagaggcc actgaaagtg ccgatgaccc 480 
aagcacgaag aagaagagag gaaaaaacaa acgczzczca tcaggccccc ccgcacagcc 540 
aaaaacgatg aaacgtagca acgccaaaag acatacgaca gaagagcctc atggtcacac 600 
agacgcagcc gucaaatccc ctcctcccaa gaaacgccag gaagcaggac cccccactga 660 
accatzctigaa cacatactag aaaacacgga tLcagctcac ggaagacttg tggatgagac 720 
tgccccagag ccggactatg aagggaccga gaccceactg tctgactgcg gattattcaa 780 
agacacacca agaaaacccc aagaagtaac caagagcaaa gctcgcgaac gggaagaaag 840 
gcaaaggcag acgaagcagc agcccgaggc acccgcagac tcacaacaaa gcccgcgccc 900 
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atttcaagaa 
tgaggaccac 
aggcitcgagg 
gctttgctca 
tggcctcatc 
actgtgcatt 
tttagcacac 



aacggggacc 
cagtaaaagc 
aagtcttcct 
gcctcaaatg 
atggtctcca 
gcacactgct 
ttaataaatg 



tggactgctc 
tgttcctcag 
gcctaccctg 
gaatcttaga 
ctcagcatta 
acca^^gggtt 
cttgtcaaaa 



aagttctaca 
gaaaactgga 
cccaccccag 
gctctctctt 
ataactccat 
tatgctcact 
cccaaaaaaa 



tcaggatcct 
t9999cctcc 
tcaagggcag 
gcttctgcta 
cagcatagag 
accatatcac 
aaaaaaaaaa 



tgctacctcc 960 
atgttctcca 1020 
caacaccaga 1080 
cccctacaga 1140 
caaacccaac 1200 
attgccaata 1260 
ctcgag 1316 



<210> 31 

<211> 1355 

<2i2> DNA 

<213> Homo sapiens 



<400> 31 

cggcggtgga 

ctattttgaa 

acagaacatg 

agacggttgg 

ggaagcaaca 

ctggagtgat 

cagtgcatgg 

ccaaagggta 

ccaaaaggaa 

tagacctcag 

ttccagtgga 

agaaggagac 

9gatgagacc 

atcatacccc 

gtatggaatg 

aatcccagca 

agcctgacca 

gtggcgggcg 

cgggaggcgg 

gaacgagacc 

aacat tcgcc 

acccacatgt 

aaaaaaaaaa 



tatccgagac 
cagtggtagt 
taataatgaa 
aatcgagtac 
gcggcagtcc 
ctatcaggca 
tattcagtca 
ttggtggcac 
agaagaacca 
acaaaaactc 
tcaaacaaag 
cacaaagaac 
tcagtgagca 
agcactgtgg 
cgctnatttc 
cctcgggagg 
atacggtgaa 
cccacagccc 
399t^t9c:cct 
ttgcctcaaa 
atatgtcttc 
ccactggtag 
aaaaaaaaaa 



aatctgctgg 
gtcccggatt 
gtggtcaaaa 
atccrctcgc 
ccngcccaag 
ccagactcgg 
gcccctgacg 
ctcaaagacc 
agctccaccc 
ccacccaaat 
aaagaggcag 
gtacaacaga 
ccggacaaaa 
ctctcgagct 
ttgaaaggac 
ccacggcggg 
accccgtctc 
cagctactcg 
gagctgatta 
aaaagaagaa 
tggcaacct t 
atacgtt tra 
aaaaaaaaac 



gaatttcttg 
actctccaga 
cgcagaggct 
atgctcaaga 
tuaccccacc 
gatcagttat 
aagctatgtc 
acgaagagca 
ttcagagaca 
ttgtgcagct 
aacccatacc 
cagtgagtgc 
gagaagcctg 
ttgaagtacc 
attaggccgg 
tggatcactt 
tactaaaaat 
ggaggctgag 
tcacgctgtc 
aagatactat 
tccccccccg 
aaagcaaaat 
tcgag 



ggttgacagc 

aagaagcaat . 

aacattagaa 

gcccatccct 

agctgatcac 

aaactctaga 

ataccgtcga 

agataaagtc 

acgtgtggac 

aaagcctgga 

agaaactgta 

taaaggcccc 

gaagacccct 

tcatcgtaac 

atgcggtggc 

gaggccagaa 

acaaaaatta 

acaggagact 

gcactccagc 

tcccatcatg 

gact tgaagc 

aaaggcatr t 



tcttggaccc 
.ccttcttacg 
cactcgaatc 
tccatcaccc 
catatcatcg 
gtgcttactg 
taccatcctt 
agacctaaag 
gcctcactct 
gaaaagcccg 
aaacctgagg 
cccgaaaaac 
catgctagcc 
ctccttacct 
ccacgcctgt 
gtccaagacc 
gccgggcgcg 
tgcttgaacc 
ttgggcgaca 
atctcttgcg 
aacctcacac 
gcttccccaa 



60 

120 

180 

240 

300 

360 

420 

480 

54 0 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1355 



<210> 32 

<211> 80 

<212> PRT 

<2l3> Homo sapiens 

<400> 32 

Val Ser Arg lie Arg Gly Gly Ala Lys Lys Arg Lys Lys Lys Ser Tyr 
15 10 15 

Thr Thr Pro Lys Lys Asp Lys His Gin Arg Lys Lys Val Gin Pro Ala 
20 25 30 

Val Leu Lys Tyr Tyr Lys Val Asp Glu Asn Gly Lys lie Ser Cys Leu 
35 40 45 



Arg Arg Glu Cys Pro Ser Asp Glu Cys Gly Ala Gly Val Phe Met Ala 
50 55 60 
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Ser His Phe Asp Arg His Tyx Cys Gly Lys Cys Cys Leu Thr His Cys 
65 70 75 80 



<210> 33 
<211> 130 
<212> PRT 

<213> Homo sapiens 
<400> 33 

Glu He Ser Asn Glu Val Arg Lys Phe Arg Thr Leu Thr Glu Leu He 
1 5 10 ^ _ 15 

Leu Asp Ala Gin Glu His Val Lys Asn Pro Tyr Lys Gly Lys Lys Leu 
20 25 30 

Lys Lys His Pro Asp Phe Pro Lys Lys Pro Leu Thr Pro Tyr Phe Arg 
35 40 45 

Phe Phe Met Glu Lys Arg Ala Lys Tyr Ala Lys Leu His Pro Gin Met 
50 55 60 

Ser Asn Leu Asp Leu Thr Lys He Leu Ser Lys Lys Tyr Lys Glu Leu 
65 70 75 80 

Pro Glu Lys Lys Lys Met Lys Tyr Val Pro Asp Phe Gin Arg Arg Glu 

85 90 95 

Thr Gly Val Arg Ala Lys Pro Gly Pro He Gin Gly Gly Ser Pro Pro 
100 105 110 

Pro Tyr Pro Glu Cys Gin Glu Ser Asp He Pro Glu Lys Pro Gin Asp 
115 120 125 

Pro Pro ^ 
130 



<210> 34 
<211> 506 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Asn Ser Glu Lys Glu He Pro Val Leu Asn Glu Leu Pro Val Pro Met 
^5 10 15 

Val Ala Arg Tyr He Arg He Asn Pro Gin Ser Trp Phe Asp Asn Gly 
20 25 30 

Ser He Cys Met Arg Met Glu He Leu Gly Cys Pro Leu Pro Asp Pro 
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35 40 45 

Asn Asn Tyr Tyr His Arg Arg Asn Glu Met Thr Thr Thr Asp Asp Leu 
50 55 60 

Asp Phe Lys His His Asn Tp: Lys Glu Met Arg Gin Leu Met Lys Val 
65 70 75 80 

Val Asn Glu Met Cys Pro Asn lie Thr Arg lie Tyr Asn lie Gly Lys 
85 90 95 

Ser His Gin Gly Leu Lys Leu Tyr Ala Val Glu lie Ser Asp His Pro 
100 105 110 

Gly Glu His Glu Val Gly Glu Pro Glu Phe His Tyr He Ala Gly Ala 
115 120 125 

His Gly Asn Glu Val Leu Gly Arg Glu Leu Leu Leu Leu Leu Leu His 
130 135 140 

Phe Leu Cys Gin Glu Tyr Ser Ala Gin Asn Ala Arg He Val Arg Leu 
145 150 155 160 

Val Glu Glu Thr Arg He His He Leu Pro Ser Leu Asn Pro Asp Gly 
165 170 175 

Tyr Glu Lys Ala Tyr Glu Gly Gly Ser Glu Leu Gly Gly Trp Ser Leu 
180 185 190 

Gly Arg Trp Thr His Asp Gly He Asp He Asn Asn Asn Phe Pro Asp 
195 200 205 

Leu Asn Ser Leu Leu Trp Glu Ala ciu Asp Gin Gin Asn Ala Pro Arg 
210 215 220 

Lys Val Pro Asn His Tyr He Ala He Pro Glu Trp Phe Leu Ser Glu 
225 230 235 240 

Asn Ala Thr Val Ala Thr Glu Thr Arg Ala Val He Ala Trp Met Glu 
245 250 255 

Lys He Pro Phe Val Leu Gly Gly Asn Leu Gin Gly Gly Glu Leu Val 
260 265 270 

Val Ala Tyr Pro Tyr Asp Met Val Arg Ser Leu Trp Lys Thr Gin Glu 
275 280 285 

His Thr Pro Thr Pro Asp Asp His Val Phe Arg Trp Leu Ala Tyr Ser 
290 295 300 

Tyr Ala Ser Thr His Arg Leu Met Thr Asp Ala Arg Arg Arg Val Cys 
305 310 315 320 

His Thr Glu Asp Phe Gin Lys Glu Glu Gly Thr Val Asn Gly Ala Ser 
325 330 335 
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Trp His Thr Val 
340 

Asn Cys Phe Glu 
355 

Glu Ser Glu Leu 
370 

Val Phe Met Glu 
385 

Leu Gin Gly Lys 



Asn His Asp lie 
420 

Asn Pro Gly Glu 
435 

Ser Thr Lys Asn 
450 

Asp Phe Thr Leu 
465 

Glu Thr Phe Gly 



Leu Arg Gly Arg 
500 



Ala Gly Ser Leu 



Leu Ser lie Tyr 
0 360 

Pro Glu Glu Trp 
375 

Gin Val His Arg 
390 

Gly lie Ser Asn 
405 

Arg Thr Ala Ser 



Tyr Val Val Thr 
440 

Cys Met Val Gly 
455 

Thr Lys Thr Asn 
470 

Lys Gin Pro Val 
485 

Lys Arg Arg Gin 



Asn Asp Phe Ser 
345 

Val Gly Cys Asp 



Glu Asn Asn Arg 
380 

Gly lie Lys Gly 
395 

Ala Val lie Ser 
410 

Asp Gly Asp Tyr 

425 ... 

Ala Lys Ala Glu 



Tyr Asp Met Gly 
460 

Leu Ala Arg lie 
475 

Ser Leu Pro Ser 
490 

Arg Gly 
505 



Tyr Leu His Thr 
350 

Lys Tyr Pro His 
365 

Glu Ser Leu He 



He Val Arg Asp 
400 

Val Glu Gly Val 
415 

Trp Arg Leu Leu 
430 

Gly Phe He Thr 
445 

Ala Thr Arg Cys 



Arg Glu He Met 
480 

Arg Arg Leu Lys 
495 



<210> 35 
<211> 96 
<212> PRT 

<2l3> Homo sapiens , 
<400> 35 

Met Asn Gly Glu Ala Asp Cys Pro Thr Asp Leu Glu Met Ala Ala Pro 
15 10 15 

Arg Gly Gin Asp Arg Trp Ser Gin Glu Asp Met Leu Thr Leu Leu Glu 
20 25 30 

Cys Met Lys Asn Asn Leu Pro Ser Asn Asp Ser Ser Gin Phe Lys Thr 
35 40 45 

Thr Gin Thr His Met Asp Arg Glu Lys Val Ala Leu Lys Asp Phe Ser 
50 55 60 

Gly Asp Met Cys Lys Leu Lys Trp Val Glu He Ser Asn Glu Val Arg 
65 70 75 80 
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Lys Phe Arg Thr Leu Thr Glu Leu He Leu Asp Thr Gin Glu His Val 
85 90 95 



<210> 36 
<211> 129 
<212> PRT 

<213> Homo sapiens ^ 
<400> 36 

Gly He Val Val Phe Ser Leu Gly Ser Met Val Ser Glu He Pro Glu 
15 10 15 

Lys Lys Ala Val Ala He Ala Asp Ala Leu Gly Lys He Pro Gin Thr 
20 25 30 

Val Leu Trp Arg Tyr Thr Gly Thr Arg Pro Ser Asn Leu Ala Asn Asn 
313 40 45 

Thr He Leu Val Gin Trp Leu Pro Gin Asn Asp Leu Leu Gly His Pro 
50 55 60 

Met Thr Arg Ala Phe He Thr His Ala Ser Ser His Gly Val Asn Glu 
65 70 75 80 

Ser He Cys Asn Gly Val Pro Met Val Met He Pro Leu Phe Gly Asp 
85 90 95 

Gin Met Asp Asn Ala Lys Arg Arg Glu Thr Lys Gly Ala Gly Val Thr 
100 105 110 

Leu Asn Val Leu Glu Met Thr Ser Glu Asp Leu Glu Asp Ala Leu Lys 
115 120 125 

Ser 



<210> 37 

<2ll> 238 

<212> PRT 

<213> Homo sapiens 

<400> 37 

Asn Leu Leu Gly He Ser Trp Val Asp Ser Ser Trp He Pro He Leu 
15 10 15 

Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser Glu Arg Ser Asn Pro Phe 
20 25 30 

Tyr Asp Arg Thr Cys Asn Asn Glu Val Val Lys Met Gin Arg Leu Thr 
35 40 45 

Leu Glu His Leu Asn Gin Met Val Gly He Glu Tyr He Leu Leu His 
50 55 60 
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Ala Gin Glu Pro lie Leu Phe lie lie Arg Lys Gin Gin Arg Gin Ser 
65 70 75 80 

Pro Ala Gin Val lie Pro Leu Ala Asp Tyr Tyr He He Ala Gly Val 
8 5 90 95 

He Tyr Gin Ala Pro Asp Leu Gly Ser Val He Asn Ser Arg Val Leu 
100 105 110 

Thr Ala Val His Gly He Gin Ser Ala Phe Asp Glu Ala Met Ser Tyr 
115 120 125 

Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp Trp His Phe Lys Asp His 
130 135 140 

t 

Glu Glu Gin Asp Lys Val Arg Pro Lys Ala Lys Arg Lys Glu Glu Pro 
145 150 155 160 

Ser Ser He Phe Gin Arg Gin Arg Val Asp Ala Leu Leu Leu Asp Leu 
165 170 175 

Arg Gin Lys Phe Pro Pro Lys Phe Val Gin Leu Lys Pro Gly Glu Lys 
180 185 190 

Pro Val Pro Val Asp Gin Thr Lys Lys Glu Ala Glu Pro He Pro Glu 
195 200 205 

Thr Val Lys Pro Glu Glu Lys Glu Thr Thr Lys Asn Val Gin Gin Thr 
210 215 220 

Val Ser Ala Lys Gly Pro Pro Glu Lys Arg Met Arg Leu Gin 
225 230 ' 235 



<210> 38 
<211> 202 
<212> PRT 

<213> Homo sapiens i. 
<400> 38 

Lys Gly Ser Glu Gly Glu Asn Pro Leu Thr Val Pro Gly Arg Glu Lys 
15 10 15 

Glu Gly Met Leu Met Gly Val Lys Pro Gly Giu Asp Ala Ser Gly Pro 
20 25 30 

Ala Glu Asp Leu Val Arg Arg Ser Glu Lys Asp Thr Ala Ala Val Val 
35 40 45 

Ser Arg Gin Gly Ser Ser Leu Asn Leu Phe Glu Asp Val Gin He Thr 
50 55 60 

Glu Pro Glu Ala Glu Pro Glu Ser Lys Ser Glu Pro Arg Pro Pro He 
65 70 75 80 
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Ser Ser Pro Arg Ala Pro Gin Thr Arg Ala Val Lys Pro Arg Leu His 
B5 90 95 

Pro Val Lys Pro Met Asn Ala Thr Ala Thr Lys Val Ala Asn Cys Ser 
100 ^ 105 110 

Leu Gly Thr Ala Thr Jle lie Gly Glu Asn Leu Asn Asn Glu Val Met 
115 120 125 

Met Lys Lys Tyr Ser Pro Ser Asp Pro Ala Phe Ala Tyr Ala Gin Leu 
130 135 140 



Thr His Asp Glu Leu lie Gin Leu Val Leu Lys Gin Lys Glu Thr He 

160 



145 150 155 



Ser Lys Lys Glu Phe Gin Val Arg Glu Leu Glu Asp Tyr lie Asp Asn 
165 170 175 

Leu Leu Val Arg Val Met Glu Glu Thr Pro Asn He Leu Arg He Pro 
180 185 190 

Thr Gin Val Gly Lys Lys Ala Gly Lys Met 
195 200 



<210> 39 

<211> 243 

<212> PRT 

<2l3> Homo sapiens 



<400> 39 

Val Asn Ala Leu Gly He Met Ala Ala Val Asp He Arg Asp Asn Leu 
1 S 10 



15 



Leu Gly He Ser Trp Val Asp Ser Ser Trp He Pro He Leu Asn Ser 
20 25 30 

Gly Ser Val Leu Asp Tyr Phe Ser Glu Arg Ser Asn Pro Phe Tyr Asp 
35 40 45 

Arg Thr Cys Asn Asn Glu Val Val Lys Met Gin Arg Leu Thr Leu Glu 
S° 55 60 

His Leu Asn Gin Met Val Gly He Glu Tyr He Leu Leu His Ala Gin 

" •'o 75 eo 

Glu Pro He Leu Phe He He Arg Lys Gin Gin Arg Gin Ser Pro Ala 
85 90 95 

Gin Val He Pro Leu Ala Asp Tyr Tyr He He Ala Gly Val He Tyr 
100 105 110 

Gin Ala Pro Asp Leu Gly Ser Val He Asn Ser Arg Val Leu Thr Ala 
115 120 125 
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Val His Gly He 
130 

Tyr His Pro Ser 
145 

Gin Asp Lys Val 



He Phe Gin Arg 
180 

Lys He Ser Thr 
195 

Glu Pro He Pro 
210 

Asn Val Gin Gin 
225 

Arg Leu Gin 



Gin Ser Ala Phe 
135 

Lys Gly Tyr Trp 
150 

Arg Pro Lys Ala 
165 

Gin Arg Val Asp 



Gin He Cys Ala 
200 

Glu Thr Val Lys 
215 

Thr Val Ser Ala 
230 



Asp Glu Ala Met 
140 

Trp His Phe Lys 
155 

Lys Arg Lys Glu 
170 

Ala Leu Leu Leu 
185 

Val Asp Gin Thr 



Pro Glu Glu Lys 
220 

Lys Gly Pro Pro 
235 



Ser Tyr Cys Arg 



Asp His Glu Glu 
160 

Glu Pro Ser Ser 
175 

Asp Leu Arg Gin 
190 

Lys Lys Glu Ala 
205 

Glu Thr Thr Lys 



Glu Lys Arg Met 
240 



<210> 40 
<211> 245 

<212> PRT 

<213> Homo sapiens 



<400> 40 
Ala Ala Val Asp 
1 

Ser Ser Trp He 
20 

Ser Glu Arg Ser 
35 

Val Lys Met Gin 
50 

He Glu Tyr He 
65 

Arg Lys Gin Gin 



Tyr Tyr He He 
100 

Val He Asn Ser 
115 



He Arg Asp Asn 
5 

Pro He Leu Asn 



Asn Pro Phe Tyr 
40 

Arg Leu Thr Leu 
55 

Leu Leu His Ala 
70 

Arg Gin Ser Pro 
85 

Ala Gly Val He 



Arg Val Leu Thr 
120 



Leu Leu Gly He 
10 

Ser Gly Ser Val 
25 

Asp Arg Thr Cys 



Glu His Leu Asn 
60 

Gin Glu Pro He 
75 

Ala Gin Val He 
90 

Tyr Gin Ala Pro 
105 

Ala Val His Gly 



Ser Trp Val Asp 
15 

Leu Asp Tyr Phe 
30 

Asn Asn Glu Val 
45 

Gin Met Val Gly 



Leu Phe He He 
80 

Pro Leu Ala Asp 
95 

Asp Leu Gly Ser 
110 

He Gin Ser Ala 
125 
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Phe Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr 

140 

Trp Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys 

f 160 

Ala Lys Arg Lys Glu Glu "pro Ser Ser He Phe Gin Arg Gin Arg Val 

Asp Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val 
180 185 

Gin Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys 

200 205 



Glu Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu L^s Glu Thr 

215 220 

Thr Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys 



230 o-xci 

240 



Arg Met Arg Leu Gin 
245 

<210> 41 

<2ll> 163 

<212> PRT 

<213> Homo sapiens 



Gly Glu Arg Gin Gly Leu Val Ala Arg Ala Arg Leu Ser Leu Arg Pro 

5 - 10 15 

Ser lie Pro Glu Leu Ser Glu Arg Thr Ser Arg Pro Cys Arg Ala Ser 
^° 25 30 

Pro Ala Ser Leu Pro Ser Gin His Thr Ser Ser Pro Ala Gin Ala Arg 
35 40 45 3 

Val Arg Asn Leu Ala Gin Ser Thr Phe Pro Leu Ala Ala Gin Glu Thr 

55 60 

Pro Gly Arg Ala Pro Ala His Ala Pro Leu Ser Ser Phe Val Pro Gly 

75 80 

Val Gly Gly Arg Ser Pro Ala Ser Val Gly He Ser Ala Pro Gly Gly 
85 90 95 

Gly Pro ser Gly Ala Ala Ala Lys lie Pro Leu Glu Leu Thr Gin Ser 
100 105 110 

Arg Val Gin Lys He Trp Val Pro Val Asp His Arg Pro Ser Leu Pro 

120 125 

Arg Ser Cys Gly Pro Lys Leu Thr Asn Ser Pro Ala Val Phe Val Met 
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130 135 140 

Val Gly Leu Pro Arg Pro Gly Gin Asp Leu Leu Leu His Glu Ser Leu 
145 150 155 160 



Leu Ala Ala < • 



<210> 42 

<211> 243 

<212> PRT 

<2l3> Homo sapiens 

<400> 42 

Val Asp lie Arg Asp Asn Leu Leu Gly lie Ser Trp Val Asp Ser Ser 
1 .5 10 " 15 

Trp lie Pro lie Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser Glu 
20 25 30 

Arg Ser Asn Pro Phe Tyr Asp Arg Thr Cys Asn Asn Glu Val Val Lys 
35 40 45 

Met Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met Val Gly lie Glu 
50 55 60 

Tyr lie Leu Leu His Ala Gin Glu Pro lie Leu Phe lie lie Arg Lys 
65 70 75 80 

Gin Gin Arg Gin Ser Pro Ala Gin Val lie Pro Leu Ala Asp Tyr Tyr 
85 90 95 

lie lie Ala Gly Val lie Tyr Gin Ala Pro Asp Leu Gly Ser Val lie 
100 105 110 

Asn Ser Arg Val Leu Thr Ala Val His Gly lie Gin Ser Ala Phe Asp 
115 120 125 

i. 

Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp Trp 
130 135 140 

His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys Ala Lys 
145 150 155 160 

Arg Lys Glu Glu Pro Ser Ser lie Phe Gin Arg Gin Arg Val Asp Ala 
165 170 175 

Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val Gin Leu 
180 135 190 

Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys Glu Ala 

195 200 205 

Glu Pro lie Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr Lys 
210 215 220 
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Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg Mec 
225 230 235 240 

Arg Leu Gin 



<210> 43 

<211> 244 

<2i2> PRT 

<213> Homo sapiens 

<400> 43 

Ala Val Asp He Arg Asp Asn Leu Leu Gly He Ser Trp Val Asp Ser 
15 10 15 

Ser Trp He Pro He Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser 
20 25. 30 

Glu Arg Ser Asn Pro Phe Tyr Asp Arg Thr Cys Asn Asn Glu Val Val 
35 40 45 

Lys Met Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met Val Gly He 
50 55 60 

Glu . Tyr He Leu Leu His Ala Gin Glu Pro He Leu Phe lie He Arg 
65 70 75 80 

Lys Gin Gin Arg Gin Ser Pro Ala Gin Val He Pro Leu Ala Asp Tyr 
85 90 95 

Tyr He He Ala Gly Val He Tyr Gin Ala Pro Asp Leu Gly Ser Val 
100 105 110 

He Asn Ser Arg Val Leu Thr Ala Val His Gly He Gin Ser Ala Phe 
115 120 125 

Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp 
130 135 140 

Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys Ala 
145 150 155 160 

Lys Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val Asp 
165 170 175 

Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val Gin 
180 185 190 

Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys Glu 
195 200 205 

Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr 
210 215 220 
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Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg 
225 230 235 240 

Met Arg Leu Gin 

<210> 44 

<211> 109 

<212> PRT 

<213> Homo sapiens 



<400> 44 

Glu Leu His Phe Ser Glu Phe Thr Ser Ala Val Ala Asp Met Lys Asn 
1 5 10 15 

Ser Val Ala Asp Arg Asp Asn Ser Pro Ser Ser Cys Ala Gly Leu Phe 
20 25 30 

lie Ala Ser His lie Gly Phe Asp Trp Pro Gly Val Trp Val His Leu 
35 40 45 



Asp lie Ala Ala Pro Val His Ala 
50 55 

Val Ala Leu Leu Leu Ala Leu Phe 
65 70 

Leu Asn Leu Val Ser Pro Leu Asp 

85 

Asp Asn Met Gly Arg Asp Ser Lys 
100 



Gly Glu Arg Ala Thr Gly Phe Gly 
60 

Gly Arg Ala Ser Glu Asp Pro Leu 
75 80 

Cys Glu Val Asp Ala Gin Glu Gly 
90 95 

Arg Arg Arg Leu Val 
105 



<21Q> 45 

<211> 324 

<212> PRT 

<213> Homo sapiens 



<400> 45 
Arg Arg Pro Val 
1 

Ser Arg Gly Asp 
20 

Ala Leu Cys Pro 
35 

Ser Gly Asn He 
50 

Leu Val Glu Cys 
65 



Met Ala Gin Glu 
5 

Ser Pro He He 

Glu Gly His Glu 
40 

Val Ala His Glu 
55 

Glu Thr Leu Asp 
70 



Thr Ala Pro Pro 
10 

Glu Lys Met Glu 
25 

Trp Ser Gin He 



Asn Cys Leu Leu 
60 

Leu Arg Asn Thr 
75 



Cys Gly Pro Val 
15 

Lys Arg Thr Cys 
30 

Tyr Phe Ser Pro 
45 

Tyr Ser Ser Gly 



He Arg Asn Phe 
80 
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Asp Val Lys Ser Val Lys Lys Glu lie Trp Arg Gly Arg Arg Leu Lys 
85 90 95 

Cys Ser Phe Cys Asn Lys Gly Gly Ala Thr Val Gly Cys Asp Leu Trp 
100 105 110 

Phe Cys Lys Lys Ser Tyr Has Tyr Val Cys Ala Lys Lys Asp Gin Ala 

120 125 

He Leu Gin Val Asp Gly Asn His Gly Thr Tyr Lys Leu Phe Cys Pro 
130 135 140 

Glu His Ser Pro Glu Gin Glu Glu Ala Thr Glu Ser Ala Asp Asp Pro 

145 it^n ICC 

■1 = " 155 160 

Ser Met Lys Lys Lys Arg Gly Lys Asn Lys Arg Leu Ser Ser Gly Pro 
165 170 175 

Pro Ala Gin Pro Lys Thr Met Lys Cys Ser Asn Ala Lys Arg His Met 
180 185 190 

Thr Glu Glu Pro His Gly His Thr Asp Ala Ala Val Lys Ser Pro Phe 
195 200 205 

Leu Lys Lys Cys Gin Glu Ala Gly Leu Leu Thr Glu Leu Phe Glu His 
210 215 220 

lie Leu Glu Asn Mec Asp Ser Val His Gly Arg Leu Val Asp Glu Thr 

230 235 240 

Ala Ser Glu Ser Asp lyr Glu Gly He Glu Thr Leu Leu Phe Asp Cys 
245 250 255 

Gly Leu Phe Lys Asp Thr Leu Arg Lys Phe Gin Glu Val lie Lys Ser 
260 265 270 

Lys Ala Cys Glu Trp Glu Glu Arg Gin Arg Gin Met Lys Gin Gin Leu 
275 280 285 

Glu Ala Leu Ala Asp Leu Gin Gin Ser Leu Cys Ser Phe Gin Glu Asn 

295 300 

Gly Asp Leu Asp Cys Ser Ser Ser Thr Ser Gly Ser Leu Leu Pro Pro 

310 315 320 

Glu Asp His Gin 



<210> 46 

<211> 244 

<212> PRT 

<213> Homo sapiens 

<400> 46 

Ala Val Asp He Arg Asp Asn Leu Leu Gly lie Ser Trp Val Asp Ser 
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15 10 15 

Ser Trp lie Pro lie Leu Asn Ser Gly Ser Val Leu Asp Tyr Phe Ser 
20 25 30 

Glu Arg Ser Asn Pro Phe Asp Arg Thr Cys Asn Asn Glu Val Val 

35 40 45 

Lys Met Gin Arg Leu Thr Leu Glu His Leu Asn Gin Met Val Gly lie 
50 55 60 

Glu Tyr He Leu Leu His Ala Gin Glu Pro He Leu Phe He He Arg 
65 70 75 80 

Lys Gin Gin Arg Gin Ser Pro Ala Gin Val He Pro Leu Ala Asp Tyr 
85 90 - _ 95 

Tyr He He Ala Gly Val He Tyr Gin. Ala Pro Asp Leu Gly Ser Val 
100 105 110 

He Asn Ser Arg Val Leu Thr Ala Val His Gly He Gin Ser Ala Phe 
115 120 125 

Asp Glu Ala Met Ser Tyr Cys Arg Tyr His Pro Ser Lys Gly Tyr Trp 
130 135 140 

Trp His Phe Lys Asp His Glu Glu Gin Asp Lys Val Arg Pro Lys Ala 
145 150 155 160 

Lys Arg Lys Glu Glu Pro Ser Ser He Phe Gin Arg Gin Arg Val Asp 
165 170 175 

Ala Leu Leu Leu Asp Leu Arg Gin Lys Phe Pro Pro Lys Phe Val Gin 
180 185 190 

Leu Lys Pro Gly Glu Lys Pro Val Pro Val Asp Gin Thr Lys Lys Glu 
195 200 205 

Ala Glu Pro He Pro Glu Thr Val Lys Pro Glu Glu Lys Glu Thr Thr 
210 215 220 

Lys Asn Val Gin Gin Thr Val Ser Ala Lys Gly Pro Pro Glu Lys Arg 
225 230 235 240 

Met Arg Leu Gin 



<210> 47 
<211> 14 
<212> DNA 

<213> Homo sapiens - . . 

c400> 47 

tttttttttt ttag 14 
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<210> 48 

<211> 10 

<212> DNA 

<213> Homo sapiens 



<400> 48 
cttcaacccc 



10 



<210> 49 

<211> 496 

<212> DNA 

<2l3> Homo sapiens 



<400> 49 

gcaccatgca 

ccgcagcctt 

cgaacgcggc 

aactaaaggt 

ttaagatcgg 

tgaagcgagc 

caataatgaa 

tggtatggca 

aatagagcaa 



ccgagcactt 
agccncggct 
tcgaacggca 
gccaaacgat 
aggtgcgaca 
ggccgctgaa 
ggcagcagat 
gaccggatca 
tcgaaa 



cggctccccg 
cccggcttgg 
agccaaaatn 
aagtattatg 
gaacgcacgc 
gtaaaccagg 
gaggtagccg 
ggaactcaga 



cgcgctcgcg 
gtggcgcggc 
cctitccggat 
gcgcccagac 
caaccccagc 
accacggtcc 
aaggtaaatt 
caaatatgaa 



<210> 50 

<211> 499 

<212> DNA 

<213> Homo sapiens 



tcccctcgtg 
cgtgccctcg_ 
agaatatgat 
cgcgagatct 
cactaaagcc 
tgatccaaag 
aaacgaccat 
cgtaaatgaa 



cgggccccag 6 0 
ctttggcctc 120 
accttcggtg 180 
acgatgaact 240 
tttggcacct 300 
actgctaatg 360 
ttccctctcg 420 
gtcattagcc 480 
496 



<400> 50 

agaaaaagnc 

gaaaagtcac 

aggaaataga 

gaacctgtcg 

ttgtgggaca 

aaccaggtga 

gcaacccaga 

atggcaccac 

catttaccga 



tacgcttgca 
taaatgcaaa 
agttgcccca 
cacagatgac 
tgaggcaact 
caaagtcatc 
tggcaacctc 
cagacttaca 
gcacacagc 



gaaatacaga 
gcagctgtgc 
ccaaagacta 
catgcgataa 
gggattgtag 
cctcccntcc 
cgcactagca 
tgcaagggcg 



tccaagacaa 
tttgggagca 
aagaagtucg 
aaggaacaat 
agagcattgg 
tgccacaatg 
gcgacattac 
aaccagtcca 



agacaggatg 
gaagcaaccc 
cattaagatt 
ggtgtccaag 
agaaggagtg 
tagagaatgc 
tggtcgtgga 
ccacttcatg 



ggcaccgccg 
ttctccatcg 
ttggccacag 
tttccagtga 
actacagtga 
aatgctcgcc 
gtaccggccg 
aacaccagca 



60 

120 

180 

240 

300 

360 

420 

480 

499 



<210> 51 

<211> 887 

<212> DNA 

<213> Homo sapiens 



<400> 51 

gagtctgagc 

gtggccagcg 

aaagcggcag 

ctggagagcg 

gacccggccc 

gangaatacc 

ccagaaaaat 

accacccttg 

ctcactatct 



agaaaggaaa 
accagataga 
agccgcaccc 
tcaggctgga 
acacccgaaa 
gagcctccca 
taagatcaga 
aacttgaaga 
ccgatctaga 



agcagcccng 
gatgaatcgc 
catccacaac 
caaagaaaaa 
cgatgccaac 
agaagaagct 
cccggatgaa 
tgaagtagaa 
gaacacagcc 



gcagccacgc 
ctgaaggccc 
cccggagaca 
gcagagaccc 
cgaccacagg 
aagaaacaaa 
aaagaaacag 
caacaccgcg 
aaaaaacccc 



tagaggaaca 
^gcrcggagaa 
aatccgacat 
tggccagcag 
acgccattgc 
ttgaagatct 
aaaggagcga 
ccgcgaaacc 
aggaccaaaa 



caaagccaca 
tgaaaagcag 
ccaggacccc 
cctgcaggaa 
caaggcagag 
gaatacgacg 
catgaaagaa 
ccacgacaac 
gcacgacatg 



60 

120 

130 

240 

300 

360 

420 

480 

540 
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gaaagagaaa taaagacact ccacagaaga 
tcccaggctg atctccagac tgcagtagtc 
gaggagattg gcgatctaaa gcgccggtta 
acaaaagaat cggaggaaat aaagtcacgc 
accacatgaa tgccgccgag agagatctgg 
gaaggtcctc gactccctca ga^caactc 

<210> 52 

<211> 491 

<212> DNA 

<213> Homo sapiens 



cttcgggaag aacctgcgga atggcggcag 600 
attgcaaatg acattaaatc tgaagcccaa 660 
catgaggctc aagaaaaaaa tgagaaactc 720 
aagcaagagg aggagcgagg cgggtataca 78 0 
cagccttaag gcagggaatg ggactgagta 84 0 
ctacagtaaa aaccctc 887 



<400> 52 
ggcacgagct 
aaggaacctt 
cccgctatag 
aaagtgaaag 
ttagtggagg 
aaggaggaag 
. cagacaccag 
caaggataaa 

t^g^ggacctg 



tttccaaaaa 
tcactcttga 
ctcagttttc 
tcaaagttcg 
ttcacaagtc 
agaagatgca 
gcagaaaata 
aagatggacc 

g 



tcatgctgct 
ggcctactac 
agttcagaaa 
agtaaatgtc 
tgsggaaaat 
agtggaccag 
aggcagagtc 
aaccacccca 



<210> 53 " 

<211> 787 

<212> DNA 

<213> Homo sapiens 



cctttctcta 
agctctcctc 
gtcactcctc 
catggcattt 
gaggagccaa 
gaggaaccac 
tgaagaaatg 
agccaagaag 



aagttcttac 
aggatttgcc 
\ agtctgatgg 
tcagtgtgtc 
tggaaacaga 
atgttgaaga 
gagacccctc 
gcaaaagtga 



attttataga 60 
ctatccagat 120 
ctccagttca 180 
cagtgcatct 240 
tcagaatgca 300 
gcaacagcag 360 
aagccggatc 420 
agaccagtac 480 
491 



<400> 53 

aagcagttga 

cacgtgtaac 

caggggtagt 

aaaaatctca 

taaattcacc 

ccaaaacatt 

tgaggcaaga 

ataacaatgg 

actccggaaa 

cagcaaattg 

agagaatcct 

ggctcaataa 

cagctcactg 

ccacaac 



gtaggcagaa 
ttcgacttca 
gatcctggca 
cttctatagg 
agctacacag 
caaagaatca 
tggtagtggt 
agcatcaatg 
cctggaaata 
gcttattaat 
cggaggcact 
tgcccaccac 
cttcagaagc 



aaaagaacct 
agattuctga 
gtcaccatag 
agcagttttc 
gaacacagga 
aatttaagaa 
gtgagagcgg 
aaaagcagaa 
aacccttcaa 
gaatgtgggg 
gaggctgagg 
tgtggaggca 
aactctaatc 



cttcattaag 
atccatatgc 
ctctacttgc 
aactcctaaa 
ctttgagtgg 
atcagctcat 
atgttgtcat 
ttgagtctgc 
ctgagataac 
ccggtccaga 
^gggaagctg 
gcctgaccaa 
cccgtgactg 



gattaaaatg 
agtatgtttc 
ttacttttta 
tgctgaatat 
aagaactgaa 
cagagctcac 
gaaatttcaa 
tttacgacaa 
atcacttact 
cctaataaca 
gccgtggcaa 
taacacgtgg 
gattgccacg 



tataggccag 
attgtcgtcg 
gcttttgatc 
aatagccagt 
tctctgatta 
gttgccaaac 
ttcaccagaa 
atgctgaaca 
gaccaggctg 
ttgtctgagc 
gtcagcctgc 
atcctgacag 
tccggtattt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

787 



<210> 54 

<211> 386 

<212> DNA 

<213> Homo sapiens 



<400> 54 

ggcattttca gtgcgtccag tgcatcttca 
gagccaatgg aaacagatca gaatgcaaag 
gaaccacatg ttgaagagca acagcagcag 
gaaatggaga cctctcaagc tggatccaag 
aagaaggcaa aagtgaagac cagtactgtg 



gtggaggtcc acaagtctga ggaaaatgag 60 
gaggaagaga agatgcaagt ggaccaggag 120 
acaccagcag aaaataaggc agagtctgaa 180 
gataaaaaga tggaccaacc accccaagcc 24 0 
gacctgccaa tcgagaatca gctattatgg 300 
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cagatagaca gagagatgct caacttgtac attgaaaacg agggtaagat gatcatgcag 360 
gataaactgg agaaggagcg gaatga 386 



<210> 55 

<211> 1462 

<212> DNA 

<213> Homo sapiens 



<400> 55 

aagcagttga 

cacgtgtaac 

caggggcagt 

aaaaatctta 

taaattcacc 

ctaaaacatt 

tgaggcaaga 

ataacaatgg 

actcnggaaa 

cagcaaattg 

agagaatcct 

ggctcaataa 

cagcccactg 

ccacaacatt 

aatctgcaac 

ccaaagatat 

ctgcccatgt 

ggcaaggaca 

gagccatcct 

^gggtgactc 

ggatagcaag 
cgacagcata 
ctgttgcaaa 
tgaaaaagaa 
aaaaaaaaaa 



gtaggcagaa 

ttcgacttca 

gatcctggca 

ctt ttatagg 

agctacacag 

caaagaatca 

tggtagrggt 

agcatcaatg 

cccggaaata 

gcctattaac 

cggaggcact 

tgcccaccac 

cttcagaagc 

tccnaaacta 

tcacgaaaac 

ccat agrgcg 

aacaggacgg 

ggtcagaata 

gcccggaatg 

tggtggccca 

ctggggagat 

cactgactgg 

gtctgtacgc 

actagaaatg 

aaaaaactcg 



aaaagaacct 

agacctccga 

gtcaccatag 

agcagtcttc 

gaatacagga 

aatctaagaa 

gcgagagcgg 

aaaagcagaa 

aacccttcaa 

gaatgtgggg 

gaggctgagc 

tgtggaggca 

aactcLaatc 

agaatgagag 

gacactgcac 

tgcctcccag 

ggcgctcaag 

acaagtaatg 

ccgtgtgctrg 

ccagcacaag 

cagcgtggcc 

actaggcaac 

aggcgcgccc 

tcctaaccta 

ag 



cttcattaag 

atccatatgt 

ctctacttgt 

aactcctaaa 

ctttgagtgg 

accagttcat 

atgttgtcat 

ttgagtctgc 

ctgagataac 

ccggcccaga 

cigggaagctg 

gcctgatcaa 

ctcgtgaccg 

taagaaatat 

ttgtgagact 

ctgctaccca 

aatacgctgg 

acgcacgtaa 

gagtacctca 

aagactcacg 

cgccggataa 

aaaccgggat 

gccttaaacc 

acaccctgtc 



gattaaaatg 

agtatgtttc 

ttacttttca 

tgttgaatat 

aagaattgaa 

cagagctcat; 

gaaatttcaa 

tntacgacaa 

accactcacc 

cctaataaca 

gccgtiggcaa 

taacatgtgg 

gattgccacg 

tctaattcat 

tgagaacagc 

gaatattcca 

ccacacagtt 

cgcaccacat 

aggtggagtg 

gcggcttcgg 

gccaggagtg 

ctagtgcaac 

ccaaagctct 

acataaatat 



tataggccag 
attgtcgtcg 
gctcttgatc 
aatagncagt 
tctctgatta 
gttgccaaac 
^ttcactagaa 
atgctgaata 
gaccaggctg 
ttgtctgagc 
gtcagtccgc 
atccngacag 
tctggtatct 
aacaatcata 
gtcaccttta 
cctggctcta 
ccagagctaa 
agttatiaacg 
gacgcatgtc 
tccatcgtgg 
tatactcgag 
aagtgcatcc 
acatt tcaac 
ggtt caacaa 



<210> 56 

<211> 159 

<212> PRT 

<213> Homo sapiens 

<400> 56 

Thr Met Tyr Arg Ala Leu Arg Leu Leu Ala Arg Ser Arg Pro Leu Val 
15 10 15 

Arg Ala Pro Ala Ala Ala Leu Ala Ser Ala Pro Gly Leu Gly Gly Ala 
20 25 30 

Ala Val Pro Ser Phe Trp Pro Pro Asn Ala Ala Arg Met Ala Ser Gin 
35 40 45 

Asn Ser Phe Arg lie Glu Tyr Asp Thr Phe Gly Glu Leu Lys Val Pro 
50 55 60 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1462 



Asn Asp Lys Tyr Tyr Gly Ala Gin Thr Val Arg Ser Thr Mec Asn Phe 
^5 70 75 80 
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Lys lie Gly Gly Val Thr Glu Arg 
85 

Phe Gly He Leu Lys Arg ALa Ala 
100 

Leu Asp Pro Lys He Ala Asn Ala 
115 120 

Ala Glu Gly Lys Leu Asn Asp His 
130 135 

Gly Ser Gly Thr Gin Thr Asn Met 
145 150 



Met Pro Thr Pro Val He Lys Ala 
90 95 

Ala Glu Val Asn Gin Asp Tyr Gly 
105 110 

He Met Lys Ala Ala Asp Glu Val 
125 

Phe Pro Leu Val Val Trp Gin Thr 
140 

Asn Val Asn Glu Val He Ser 
155 



<210> 57 

<211> 165 

<212> PRT 

<213> Homo sapiens 

<400> 57 

Lys Lys Ser Met Phe Ala Glu He Gin He Gin Asp Lys Asp Arg Met 
15 10 15 

Gly Thr Ala Gly Lys Val He Lys Cys Lys Ala Ala Val Leu Trp Glu 
20 25 30 

Gin Lys Gin Pro Phe Ser He Glu Glu He Glu Val Ala Pro Pro Lys 
35 40 45 

Thr Lys Glu Val Arg He Lys He Leu Ala Thr Gly He Cys Arg Thr 
50 55 60 

Asp Asp His Val He Lys Gly Thr Met Val Ser Lys Phe Pro Val He 
65 70 75 80 

Val Gly His Glu Ala Thr Gly He Val Glu Set He Gly Glu Gly Val 
85 90 95 

Thr Thr Val Lys Pro Gly Asp Lys Val He Pro Leu Phe Leu Pro Gin 
100 105 110 

Cys Arg Glu Cys Asn Ala Cys Arg Asn Pro Asp Gly Asn Leu Cys He 
115 120 125 

Arg Ser Asp He Thr Gly Arg Gly Val Leu Ala Asp Gly Thr Thr Arg 
130 135 140 

Phe Thr Cys Lys Gly Glu Pro Val His His Phe Met Asn Thr Ser Thr 
145 150 155 160 

Phe Thr Glu Tyr Thr r 
165 
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<210> 58 

<211> 259 

<212> PRT 

<213> Homo sapiens 

<400>^ 58 

Glu Ser Glu Gin Lys Gly Lys Ala Ala Leu Ala Ala Thr Leu Glu Glu 
1 ■ 5 10 15 

Tyr Lys Ala Thr Val Ala Ser Asp Gin He Glu Met Asn Arg Leu Lys 
20 25 30 

Ala Gin Leu Glu Asn Glu Lys Gin Lys Val Ala Glu Leu Tyr Ser He 
35 40 45 ^ 

His Asn Ser Gly Asp Lys Ser Asp Ile.-Gln Asp Leu Leu Glu Ser Val 
50 55 60 

Arg Leu Asp Lys Glu Lys Ala Glu Thr Leu Ala Ser Ser Leu Gin Glu 
65 70 75 80 

Asp Leu Ala His Thr Arg Asn Asp Ala Asn Arg Leu Gin Asp Ala He 
85 90 95 

Ala Lys Val Glu Asp Glu Tyr Arg Ala Phe Gin Glu Glu Ala Lys Lys 
100 105 110 

Gin He Glu Asp Leu Asn Met Thr Leu Glu Lys Leu Arg Ser Asp Leu 
115 120 125 

Asp Glu Lys Glu Thr Glu Arg Ser Asp Met Lys Glu Thr He Phe Glu 
130 135 140 

Leu Glu Asp Glu Val Glu Gin His Arg Ala Val Lys Leu His Asp Asn 
145 150 155 160 

Leu He He Ser Asp Leu Glu Asn Thr Val Lys Lys Leu Gin Asp Gin 
165 170 175 

Lys His Asp Met Glu Arg Glu He Lys Thr Leu His Arg Arg Leu Arg 
180 185 190 

Glu Glu Ser Ala Glu Trp Arg Gin Phe Gin Ala Asp Leu Gin Thr Ala 
195 200 205 

Val Val He Ala Asn Asp He Lys Ser Glu Ala Gin Glu Glu He Gly 
210 215 220 

Asp Leu Lys Arg Arg Leu His Glu Ala Gin Glu Lys Asn Glu Lys Leu 
225 230 235 240 

Thr Lys Glu Leu Glu Glu He Lys Ser Arg Lys Gin Glu Glu Glu Arg 
245 250 255 
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Gly Gly Tyr 



<2X0> 59 

<211> 125 ^ 
<212> PRT ' 
<213> Homo sapiens 

<400> 59 

Gly Thr Ser Phe Ser Lys Asn His Ala Ala Pro Phe Ser Lys Val Leu 
15 10 15 

Thr Phe Tyr Arg Lys Glu Pro Phe Thr Leu Glu Ala Tyr Tyr Ser Ser 
20 25 30 

) _ 

Pro Gin Asp Leu Pro Tyr Pro Asp Pro Ala lie Ala Gin Phe Ser Val 
35 40 — 45 

Gin Lys Val Thr Pro Gin Ser Asp Gly Ser Ser Ser Lys Val Lys Val 
50 55 60 

Lys. Val Arg Val Asn Val His Gly lie Phe Ser Val Ser Ser Ala Ser 
65 70 75 80 

Leu Val Glu Val His Lys Ser Glu Glu Asn Glu Glu Pro Met Glu Thr 
85 90 95 

Asp Gin Asn Ala Lys Glu Glu Glu Lys Met Gin Val Asp Gin Glu Glu 
100 105 110 

Pro His Val Glu Glu Gin Gin Gin Gin Thr Pro Gly Arg 
115 120 ' 125 

<210> 60 

<211> 246 

<212> PRT 

<213> Homo sapiens 

7 

<400> 60 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 
15 10 15 

Tyr Val Val Cys Phe lie Val Val Ala Gly Val Val He Leu Ala Val 
20 25 30 

Thr He Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
50 55 6 0 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Gly Arg He 
65 70 75 80 
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Glu Ser Leu lie Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 
85 90 95 

Phe lie Arg Ala His Val Ala Lys Leu Arg Gin Asp Gly Ser Gly Val 

100 105 110 

&^ 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 

Ala Ser Met Lys Ser Arg He Glu Ser Val Leu Arg Gin Met Leu Asn 
130 135 140 

Asn Ser Gly Asn Leu Glu He Asn Pro Ser Thr Glu He Thr Ser Leu 
145 150 155 160 

Thr Asp Gin Ala Ala Ala Asn Trp Leu He Asn Glu Cys Gly^ Ala Gly 
165 170 175 

Pro Asp Leu He Thr Leu Ser Glu Gin Arg He Leu Gly Gly Thr Glu 
180 185 190 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ser Leu Arg Leu Asn Asn 
195 200 205 

Ala His His Cys Gly Gly Ser Leu He Asn Asn Met Trp He Leu Thr 
210 215 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp He Ala 
225 230 235 240 

Thr Ser Gly He Ser Thr 
245 

<210> 61 

<211> 128 

<212> PRT 

<213> Homo sapiens 

<400> 61 

Gly He Phe Ser Val Ser Ser Ala Ser Leu Val Glu Val His Lys Ser 
15 10 15 

Glu Glu Asn Glu Glu Pro Met Glu Thr Asp Gin Asn Ala Lys Glu Glu 
20 25 30 

Glu Lys Met Gin Val Asp Gin Glu Glu Pro His Val Glu Glu Gin Gin 
35 40 45 

Gin Gin Thr Pro Ala Glu Asn Lys Ala Glu Ser Glu Glu Met Glu Thr 
50 55 60 

Ser Gin Ala Gly Ser Lys Asp Lys Lys Met Asp Gin Pro Pro Gin Ala 
65 70 75 80 

Lys Lys Ala Lys Val Lys Thr Ser Thr Val Asp Leu Pro He Glu Asn 
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85 90 95 

Gin Leu Leu Trp Gin lie Asp Arg Glu Mec Leu Asn Leu Tyr lie Glu 
100 105 110 

Asn Glu Gly Lys Met lie Me0 Gin Asp Lys Leu Glu Lys Glu Arg Asn 
115 120 125 

<210> 62 
<211> 418 
<212> PRT 

<213> Homo sapiens 
<400> 62 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu. Asn Pro 
15 10 15 

Tyr Val Val Cys Phe lie Val Val Ala Gly Val Val He Leu Ala Val 
20 25 30 

Thr He Ala Leu Leu Val Tyr Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
3,5 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
50 55 60 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Gly Arg He 
65 70 75 80 

Glu Ser Leu He Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 

85 90 95 

Phe He Arg Ala His Val Ala Lys Leu Arg Gin Asp Gly Ser Gly Val 
100 105 110 

Arg Ala Asp Val Val Met Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 

Ala Ser Met Lys Ser Arg He Glu Ser Val Leu Arg Gin Met Leu Asn 
130 135 140 

Asn Ser Gly Asn Leu Glu He Asn Pro Ser Thr Glu He Thr Ser Leu 
145 150 155 160 

Thr Asp Gin Ala Ala Ala Asn Trp Leu He Asn Glu Cys Gly Ala Gly 
165 170 175 

Pro Asp Leu He Thr Leu Ser Glu Gin Arg He Leu Gly Gly Thr Glu 
180 185 190 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ser Leu Arg Leu Asn Asn 
195 200 205 

Ala His His Cys Gly Gly Ser Leu He Asn Asn Met Trp He Leu Thr 
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210 215 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp lie Ala 
225 230 235 240 

Thr Ser Gly lie Ser Thr Th:^ Phe Pro Lys Leu Arg Met Arg Val Arg 
245 - ' 250 255 

Asn lie Leu lie His Asn Asn Tyr Lys Ser Ala Thr His Glu Asn Asp 
260^ 265 270 

lie Ala Leu Val Arg Leu Glu Asn Ser Val Thr Phe Thr Lys Asp lie 
275 280 285 

His Ser Val Cys Leu Pro Ala Ala Thr Gin Asn lie Pro Pro Gly Ser 
290 295 300 _ 

Thr Ala Tyr Val Thr Gly Trp Gly Ala .Gin Glu Tyr Ala Gly His Thr 
305 310 315 320 

Val Pro Glu Leu Arg Gin Gly Gin Val Arg He He Ser Asn Asp Val 
325 330 335 

Cys Asn Ala Pro His Ser Tyr Asn Gly Ala He Leu Ser Gly Met Leu 
340 345 350 

Cys Ala Gly Val Pro Gin Gly Gly Val Asp Ala Cys Gin Gly Asp Ser 
355 360 365 

Gly Gly Pro Leu Val Gin Glu Asp Ser Arg Arg Leu Trp Phe He Val 
370 375 380 

Gly He Val Ser Trp Gly Asp Gin Cys Gly Leu Pro Asp Lys Pro Gly 
385 390 355 400 

Val Tyr Thr Arg Val Thr Ala Tyr He Asp Trp He Arg Gin Gin Thr 
405 410 415 

Gly He 



<210> 63 

<211> 776 

<212> DNA 

<213> Homo sapiens 

<400> 63 

cacagatggc gatagaggaa tccaccttgc agccagataa agcccccact gatagagaga 60 
aggcagtagc agcggatcgg gccaagaagg aggcagctga gaaggaacag gaacttctaa .120 
aacagaaatc acaggagcag ccagcaacag atggaggctc aagataagag ccgcaaggaa 180 
aactagccaa ctgaaggaga agccgcagat ggagagagaa cacctaccga gagagcagat 240 
tacgatgttg gagcacacgc agaaggccca aaatgatcgg cctcatgaag gatttaagaa 300 
gaagcatgag gagacgaacg cagagataag tcaatctaaa cgcacgattg acactacaaa 360 
aaacgatgat actccctgga ctgcacgaac ctcggacaac cttgccga.cg agctaactgc 420 
aataccgtcn gcccctgcta aaccaatcgg tcacggcgcc aaaggcgcga gctcaccccc 480 
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taaaaagcat aagctcccct tttaaggata ttatagattg tacatatatg ctccggacca 540 

ttcccgatct gtatgttttt catcttcatt cagcaagttt ttttttcttt tcagagtccc 600 

actctgctgc ccaggctgga gcacagtggt gcaatctcag ctcactgcaa cctctgcctc 660 

ctgggtccaa gagactcacc tgcctcagcc ccctagtagc tgggattata ggtgtacacc 720 

accacaccca gccaattttc g^^attttcag tagagatggg gctccactat gttggc 776 

<210> 64 
<211> 160 
<212> DNA 

<213> Homo sapiens 
<400> 64 

gcagcgctct cggtcgcagt acccactgga aggacccagg cgctcgcgtg gacaccgcaa 6 0 
gcccctcagt agcctcggcc caagaggcct gcttcccacc cgctagcccc gccgggggtc 120 
cgcgtcctgt ctcggtggcc ggacccgggc ccgageccga — 160 

<210> 65 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<400> 65 

Leu Ser Ala Met Gly Phe Thr Ala Ala Gly lie Ala Ser Ser Ser He 
15 10 15 

Ala Ala Lys Met: Met Ser Ala Ala Ala lie Ala Asn Gly Gly Gly Val 
20 25 30 

Ala Ser Gly Ser Leu Val Ala Thr Leu Gin Ser Leu Gly Ala Thr Gly 
35 40 45 

Leu Ser Gly Leu Thr Lys Phe He Leu Gly Ser He Gly Ser Ala He 
50 55 60 



Ala Ala Val He Ala Arg Phe Tyr 
65 70 



<210> 66 

<211> 2581 

<212> DNA 

<213> Homo sapiens 



<400> 66 

cttccaaccc 

gccccgcagg 

gctggacagc 

ccccaaaggc 

gaacaaccct 

ggaaaaagca 

ctctaatgag 

tgttaaaaat 

cctgacccct 

tgagatgagc 

gaagaagaag 



gcgctcgccg 
gtgaggtggc 
tggaggacga 
caagaccgtc 
ccatccaatg 
gcatccaaag 
gtgaggaagt 
ccctacaaag 
cat ccccgcc 
aacctggacc 
atgaaacata 



gccccagccc 
tttgaccccg 
acggagaagc 
ggccccagga 
acagctccaa 
acttctccgg 
tccgcacatt 
gcaaaaaact 
tct tcatgga 
taaccaagat 
ttcaggactt 



cgcgcgcccc 
ggctgcccgg 
cgactgcccc 
agacacgctg 
gttcaaaacc 
agacacgtgc 
gacagaattg 
caagaaacac 
gaagcgggcc 
tctgtccaag 
ccagagagag 



caccccttgc 
ccagcacgac 
acagacctgg 
actctgctgg 
accgaatcac 
aagcccaaat 
atcctcgacg 
ccagacttcc 
aagcatgcga 
aaacacaagg 
aaacaggagt 



cctcccggcg 
cgaggaggtg 
aaatggccgc 
aatgcatgaa 
acatggactg 

gggt^ggagat 

ctcaggaaca 
caaagaagcc 
aaccccaccc 
agct cccgga 
ccgagcgaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 
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cctggcccga tccagggagg atcaccccga cctaatccag aatgccaaga aatcggacat 720 
cccagagaag cccaaaaccc cccagcagcc gtggtacacc cacgagaaga aggtgtatct 780 
caaagtgcgg ccagacgcca ctacgaagga ggtgaaggac tccctgggga agcagtggtc 84 0 
tcagctctcg gacaaaaaga ggctgaaacg gatccataag gccctggagc agcggaagga 900 
gtacgaggag atcatgagag actatatcca gaagcaccca gagctgaaca tcagtgagga 960 
gggtatcacc aagtccaccc ccacc^aggc cgaacgccag ctcaaggaca agtttgacgg 1020 
gcgacccacc aagccacctc cgaacagcta ctcgctgtac tgcgcagagc tcatggccaa 1080 
catgaaggac gcgcccagca cagagcgcac ggtgctgtgc agccagcagt ggaagctgct 1140 
gtcccagaag gagaaggacg cctatcacaa gaagtgtgat cagaaaaaga aagattacga 1200 
ggtggagctg ctccgtttcc ccgagagcct gcctgaggag gagcagcagc gggtcttggg 1260 
ggaagagaag atgctgaaca tcaacaagaa gcaggccacc agccccgccc ccaagaagcc 1320 
agcccaggaa gggggcaagg gcggctccga gaagcccaag cggcccgtgt cggccatgtt 1380 
catcttcccg gaggagaaac ggcggcagct gcaggaggag cggcctgagc tctccgagag 1440 
cgagccgacc cgcctgctgg cccgaatgcg gaacgacctg tctgagaaga agaaggccaa 1500 
gtacaaggcc cgagaggcgg cgctcaaggc tcagtcggag aggaagcccg gcggggagcg 1560 
cgaggaa^cgg ggcaagctgc ccgagtcccc caaaagagct gaggagatct ggcaacagag 1620 
cgctatcggc gaccacctgg cccgctccaa gaacgaccgg gtgaaggcct tgaaagccat 1680 
ggaaatgacc tggaacaaca tggaaaagaa ggagaaaccg atgtggatta agaaggcagc 174 0 
cgaagaccaa aagcgatatg agagagagcc gagtgagatg cgggcacccc cagccgccac 1800 
aaattcctcc aagaagatga aatcccaggg agaacccaag aagcctccca tgaacggtta 1860 
ccagaagctc tcccaggagc tgctgtccaa cggggagctg aaccacctgc cgccgaagga 1920 
gcgcatggtg gagatcggca gtcgctggca gcgcatcccc cagagccaga aggagcacca 1980 
caaaaagctg gccgaggagc agcaaaagca gcacaaggtg cacctggacc tctgggttaa 2040 
gagcccgcct ccccaggacc gtgcagcaca taaagagtac atccccaata aacgtaagag 2100 
catgaccaag ccgcgaggcc caaaccccaa atccagccgg actactctgc agcccaagcc 2160 
ggagtccgag gaggatgacg aagaggatga ggatgacgag gacgaggatg aagaagagga 222 0 
agatgatgag aatggggact cctctgaaga tggcggcgac tcctctgagt ccagcagcga 228 0 
ggacgagagc gaggacgggg atgagaatga agaggatgac gaggacgaag acgacgacga 2 34 0 
ggatgacgat gaggacgaag ataacgagtc cgagggcagc agctccagct cctcctccct 2400 
^ggggactcc tcagaccttg accccaactg aggcttagcc ccaccccagg ggagccaggg 2460 
agagcccagg agctcccctc cccaactgac cacccttgtt: tcttccccat gctctgcccc 2520 
ccgcccccct ggcctccccc accctcctcc ctcctttaaa aaaaaaaaaa aaaaactcga 2580 
9 - 2581 

<210> 67 

<211> 764 

<212> PRT 

<213> Homo sapiens 

<400> 67 

Met Asn Gly Glu Ala Asp Cys Pro Thr Asp Leu Glu Met Ala Ala Pro 
1 . 5 10 15 

Lys Gly Gin Asp Arg Trp Ser Gin Glu Asp Met Leu Thr Leu Leu Glu 
20 25 30 

Cys Met Lys Asn Asn Leu Pro Ser Asn Asp Ser Ser Lys Phe Lys Thr 
35 40 45 

Thr Glu Ser His Met Asp Trp Glu Lys Val Ala Phe Lys Asp Phe Ser 
50 55 60 

Gly Asp Met Cys Lys Leu Lys Trp Val Glu He Ser Asn Glu Val Arg 
65 70 75 80 
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Lys Phe Arg Thr Leu 
85 

Lys Asn Pro Tyr Lys 
100 

Lys Lys Pro Leu Thr 
115 

Lys Tyr Ala Lys Leu 
130 

lie Leu Ser Lys Lys 
145 

Tyr lie Gin Asp Phe 
165 

Ala Arg Phe Arg Glu 
180 

Ser Asp lie Pro Glu 
195 

His Glu Lys Lys Val 
210 

Glu Val Lys Asp Ser 
225 

Lys Arg Leu Lys Trp 
245 

Glu Glu lie Met Arg 
260 

Ser Glu Glu Gly lie 
275 

Leu Lys Asp Lys Phe 
290 

Tyr Ser Leu Tyr Cys 
305 

Ser Thr Glu Arg Met 
325 

Gin Lys Glu Lys Asp 
340 

Asp Tyr Glu Val Glu 
355 

Glu Gin Gin Arg Val 



Thr Glu Leu lie Leu Asp 
90 

Gly Lys Lys Leu Lys Lys 
105 

Pro Tyr Phe Arg Phe Phe 
120 

His Pro Glu Met Ser Asn 
135 

Tyr Lys Glu Leu Pro Glu 
150 155 

Gin Arg Glu Lys Gin blu 
170 

Asp His Pro Asp Leu lie 
185 

Lys Pro Lys Thr Pro Gin 
200 

Tyr Leu Lys Val Arg Pro 
215 

Leu Gly Lys Gin Trp Ser 
230 235 

lie His Lys Ala Leu Glu 
250 

Asp Tyr lie Gin Lys His 
265 

Thr Lys Ser Thr Leu Thr 
280 

Asp Gly Arg Pro Thr Lys 
295 

Ala Glu Leu Met Ala Asn 
310 315 

Val Leu Cys Ser Gin Gin 
330 

Ala Tyr His Lys Lys Cys 
345 

Leu Leu Arg Phe Leu Glu 
360 

Leu Gly Glu Glu Lys Met 



Ala Gin Glu His Val 
95 

His Pro Asp Phe Pro 
110 

Met Glu Lys Arg Ala 
125 

Leu Asp Leu Thr Lys 
140 

Lys Lys Lys Met Lys 
160 

Phe Glu Arg Asn Leu 

175 

Gin Asn Ala Lys Lys 
190 

Gin Leu Trp Tyr Thr 
205 

Asp Ala Thr Thr Lys 
220 

Gin Leu Ser Asp Lys 
240 

Gin Arg Lys Glu Tyr 
255 

Pro Glu Leu Asn lie 
270 

Lys Ala Glu Arg Gin 
285 

Pro Pro Pro Asn Ser 
300 

Met Lys Asp Val Pro 
320 

Trp Lys Leu Leu Ser 
335 

Asp Gin Lys Lys Lys 
350, 

Ser Leu Pro Glu Glu 
365 

Leu Asn He Asn Lys 
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370 375 380 

Lys Gin Ala Thr Ser Pro Ala Ser Lys Lys Pro Ala Gin Glu Gly Gly 
385 390 395 400 

Lys Gly Gly Ser Glu Lys -Fro Lys Arg Pro Val Ser Ala Met Phe lie 
405 410 415 

Phe Ser Glu Glu Lys Arg Arg Gin Leu Gin Glu Glu Arg Pro Glu Leu 
420 425 430 

Ser Glu Ser Glu Leu Thr Arg Leu Leu Ala Arg Met Trp Asn Asp Leu 
435 440 445 

Ser Glu Lys Lys Lys Ala Lys Tyr Lys Ala Arg Glu Ala Ala Leu Lys 
450 455 460 

Ala Gin Ser Glu Arg Lys Pro Gly Gly Glu Arg Glu Glu Arg Gly Lys 
465 470 475 480 

Leu Pro Glu Ser Pro Lys Arg Ala Glu Glu lie Trp Gin Gin Ser Val 
485 490 495 

He Gly Asp Tyr Leu Ala Arg Phe Lys Asn Asp Arg Val Lys Ala Leu 
500 505 510 

Lys Ala Met Glu Met Thr Trp Asn Asn Met Glu Lys Lys Glu Lys Leu 
515 520 525 

Met Trp He Lys Lys Ala Ala Glu Asp Gin Lys Arg Tyr Glu Arg Glu 
530 535 540 

Leu Ser Glu Met Arg Ala Pro Pro Ala Ala Thr Asn Ser Ser Lys Lys 
545 550 555 560 

Met Lys Phe Gin Gly Glu Pro Lys Lys Pro Pro Met Asn Gly Tyr Gin 
565 570 575 

Lys Phe Ser Gin Glu Leu Leu Ser Asn Gly Glu Leu Asn His Leu Pro 
580 585 590 

Leu Lys Glu Arg Met Val Glu He Gly Ser Arg Trp Gin Arg He Ser 
595 600 605 

Gin Ser Gin Lys Glu His Tyr Lys Lys Leu Ala Glu Glu Gin Gin Lys 
610 615 620 

Gin Tyr Lys Val His Leu Asp Leu Trp Val Lys Ser Leu Ser Pro Gin 
625 630 635 640 

Asp Arg Ala Ala Tyr Lys Glu Tyr He Ser Asn Lys Arg Lys Ser Met 
645 650 655 

Thr Lys Leu Arg Gly Pro Asn Pro Lys Ser Ser Arg Thr Thr Leu Gin 
660 665 670 
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Ser Lys Ser Glu Ser Glu Glu Asp Asp Glu Glu Asp Glu Asp Asp Glu 
675 680 685 



Asp Glu Asp Glu Glu Glu Glu Asp Asp Glu Asn Gly Asp Ser Ser Glu 
690 e^B 700 

Asp Gly Gly Asp Ser Ser Glu Ser Ser Ser Glu Asp Glu Ser Glu Asp 
705 710 715 720 



Gly Asp Glu Asn Glu Glu Asp Asp 
725 

Asp Asp Glu Asp Glu Asp Asn Glu 
740 

Ser Ser Leu Gly Asp Ser Ser Asp 
755 760 



Glu Asp Glu Asp Asp Asp Glu Asp 
730 735 

Ser Glu Gly Ser Ser Ser Ser Ser 
745 750 

Phe Asp Ser Asn 



<210> 68 

<211> 434 

<212> DNA 

<213> Homo sapiens 



<400> 68 

ccaagatgct 

tgacttatgt: 

ccaatcgcac 

atgagaagct 

atcgggtgcc 

atagacgcct 

acacgctgca 

ggacggtctc 



ggatgctgaa 
gtctagccnc 
ctgcaaagtg 
ggccagtgac 
tgagaacacc 
gcacaagccg 
gaccaaactg 
ggat 



gacatcgtcg 
tatcatigccc 
ttggcggtica 
ctgctggagt 
atgcacgcca 
cccaaggcgc 
cggctcagca 



gaactgcccg 
tctctggagc 
accaagagaa 
ggatccgccg 
tgcagcagaa 
^99S93cigtg 
accggcccgc 



gccagatgag 
ccagaaggca 
cgagcagctc 
caccatccca 
gccggaggac 
ccagctggag 
cttcatgccc 



aaagccatta 6 0 
gaaacagcag 120 
atggaagact 180 
tggctggaga 24 0 
tcccgagacc 300 
atcaactcca 360 
tccgagggca 42 0 
434 



<210> 69 

<211> 244 

<212> DNA 

<213> Homo sapiens 



<400> 69 

aggcagcatg ctcgttgaga gtcaccacca ctccccaatc tcaagtacgc agggacacaa 60 
acactgcgga aggccgcagg gccctctgcc taggaaaacc agagacccct gtccacttgt 120 
ttatgtgctg accttccccc cactactgtc ctgtgaccct gccaaacccc ccttcgtgag 180 
aaacacccaa gaatgaccaa taaaaaacaa accaatttag gaaaaaaaaa aaaaaaaact 240 
cgag 244 



<210> 70 

<211> 437 

<212> DNA 

<213> Homo sapiens 



<400> 70 

ctgggacggg agcgtccagc gggacccgaa ccccagatgt gaaggcgctc ccggaaagtc 60 
ctcggtccct ggacccagcg tcggccagcc cagagcccgc gccgcacatc cccgcgccct: 120 
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ccaggcagtg ggaccccgcg agctgcacgt 
tggggctgtg ccaggtgcgg ggtgggctgc 
cgtggccccc aggccggagt ctccctaagg 
tctcgcagca gcagaccttg cccgcgacga 
ctggtcccct ggccatgggg gctgcacctc 
tggcgcagga agccggg 

<210> 71 

<211> 271 

<212> DNA 

<213> Homo sapiens 



ccctgggcac ggacaagcgt gaggcactgt 180 
cccctccccc agaaccttcc agcctggtgc 240 
ctgtgaggcc acccctgtcc tggcccccgt 300 
gcggggaggc ccttggctgg ctgggccagg 360 
tgggggagcc agccaaggag gaccccatgc 42 0 

437 



<400> 71 

gcgcagagtt ctgtcgtcca ccatcgagtg aggaagagag cattggctcc cctgagatag 60 
aagagatggc tctccccagt gcccagtctc catacattaa cccgatcatc ccctttactg 120 
gaccaatcca aggagggctg caggagggac ttcaggtgac cctccagggg actaccgaga 18 0 
gttttgcaca aaagtctgtg gtgaactttt cagaacagct tcaatggaga tgacttggcc 24 0 
tcccacttca accccggcca tgaggaagga g. 271 

<210> 72 

<211> 290 

<212> DNA 

<213> Homo sapiens 

<400> 72 

ccgagcccta cccggaggtc tccagaatcc ccaccgtcag gggatgcaac ggctccctgt 60 
ccggtgcccc cccctgctgc gaggactcgg cccagggccc gggcccgccc aaggccccta 120 
cggtggccga gggtcccagc tcccgccccc ggcggaacgc gaccagcgag agggagcgca 18 0 
ggaagcggat gtcgtitgagc tgtgagcgcc tgcgggcccc gccgccccag tccgatggcc 24 0 
ggcgggagga cacggcctcg gtcctggaga tgcccgctgc aatccctgcg 290 

<210> 73 

<211> 144 

<212> PRT 

<213> Homo sapiens 

<400>. 73 

Lys Met Leu Asp Ala Glu Asp He Val Gly Thr Ala Arg Pro Asp Glu 
^ 5 10 15 . 

Lys Ala He Met Thr Tyr Val Ser Ser Phe Tyr His Ala Phe Ser Gly 
20 25 30 

•Ala Gin Lys Ala Glu Thr Ala Ala Asn Arg He Cys Lys Val Leu Ala 
35 40 45 

Val Asn Gin Glu Asn Glu Gin Leu Met Glu Asp Tyr Glu Lys Leu Ala 
50 55 60 

Ser Asp Leu Leu Glu Trp lie Arg Arg Thr He Pro Trp Leu Glu Asn 
^5 70 75 80 

Arg Val Pro Glu Asn Thr Met His Ala Met Gin Gin Lys Leu Glu Asp 
85 90 95 
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Phe Arg Asp Tyr Arg Arg Leu His 
100 

Cys Gin Leu Glu lie Asn Phe Asn 
115 . 120 

Ser Asn Arg Pro Ala Phe Met Pro 
130 135 



Lys Pro Pro Lys Val Gin Glu Lys 
105 110 

Thr Leu Gin Thr Lys Leu Arg Leu 
125 

Ser Glu Gly Arg Met Val Ser Asp 
140 



<210> 74 
<211> 64 
<212> PRT 

<213> Homo sapiens 

i 

<400> 74 

Gly Ser Met Leu Val Glu Ser His His His Ser Leu He Ser Ser Thr 
1 5 . " 10 15 



Gin Gly His Lys His Cys Gly Arg Pro Gin Gly Pro Leu Pro Arg Lys 

20 25 30 

Thr Arg Asp Leu Cys Ser Leu Val Tyr Val Leu Thr Phe Pro Pro Leu 
35 40 45 

Leu Ser Cys Asp Pro Ala Lys Ser Pro Phe Val Arg Asn Thr Gin Glu 
50 55 60 



<210> 75 
<211> 145 
<212> PRT 

<213> Homo sapiens 
<400> 75 

Gly Thr Gly Ala Ser 
1 5 

Leu Glu Ser Pro Trp 
20 

Val Pro His He Leu 
35 

Thr Ser Leu Gly Thr 
50 

Val Arg Gly Gly Leu 
65 

Trp Pro Pro Gly Arg 
85 

Trp Pro Pro Phe Ser 
100 



Ser Gly Thr Arg Thr Pro 
10 

Ser Leu Asp Pro Ala Ser 
25 

Ala Ser Ser Arg Gin Trp 
40 

Asp Lys Cys Glu Ala Leu 
55 

Pro Pro Phe Ser Glu Pro 
70 75 

Ser Leu Pro Lys Ala Val 
90 

Gin Gin Gin Thr Leu Pro 
105 



Asp Val Lys Ala Phe 
15 

Ala Ser Pro Glu Pro 
30 

Asp Pro Ala Ser Cys 
45 

Leu Gly Leu Cys Gin 
60 

Ser Ser Leu Val Pro 
80 

Arg Pro Pro Leu Ser 
95 

Val Met Ser Gly Glu 
110 
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Ala Leu Gly Trp Leu Gly Gin Ala 
115 120 

Pro Leu Gly Glu Pro Ala Lys Glu 

130 13^1, 

Gly 
145 



Gly Ser Leu Ala Met Gly Ala Ala 
125 

Asp Pro Met Leu Ala Gin Glu Ala 
140 



<210> 76 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<400> 76 

Ala Glu Phe Cys Arg Pro Pro Ser Ser. Glu Glu Glu Ser lie Gly Ser 
1 5 10 15 

Pro Glu lie Glu Glu Met Ala Leu Phe Ser Ala Gin Ser Pro Tyr He 
20 25 30 

Asn Pro He He Pro Phe Thr Gly Pro He Gin Gly Gly Leu Gin Glu 
35 40 45 

Gly Leu Gin Val Thr Leu Gin Gly Thr Thr Glu Ser Phe Ala Gin Lys 
50 55 60 

Phe Val Val Asn Phe 
65 



<210> 77 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<400> 77 

Glu Pro Tyr Pro Glu Val Ser Arg He Pro Thr Val Arg Gly Cys Asn 
15 10 15 

Gly Ser Leu Ser Gly Ala Leu Ser Cys Cys Glu Asp Ser Ala Gin Gly 
20 25 30 

Ser Gly Pro Pro Lys Ala Pro Thr Val Ala Glu Gly Pro Ser Ser Cys 
35 40 45 

Leu Arg Arg Asn Val He Ser Glu Arg Glu Arg Arg Lys Arg Met Ser 
50 55 , 60 

Leu Ser Cys Glu Arg Leu Arg Ala Leu Leu Pro Gin Phe Asp Gly Arg 
65 70 75 80 

Arg Glu Asp Met Ala Ser Val Leu Glu Met Ser Val Ala He Pro Ala 
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85 



90 



95 



<2X0> 78 

<211> 2076 

<2X2> DNA 

<213> Homo sapiens 



<400> 78 

agaaaaagtc 
gaaaagttat 
aggaaacaga 
gaatctgtcg 
ttgtgggaca 
aaccaggtga 
gcaacccaga 
atggcaccac 
catttaccga 
ctcctgagaa 
aaactggcaa 
tgtcagtcat 
acaaagacaa 
accctaccaa 
ccttcgaagt 
actatgggac 
cgatgttgct 
gagatgatigt 
tgacaactca 
gacaaagcat 
tcacggtgaa 
cacaaacaca 
taacctctat: 
aatattcttg 
ggattcctat 
cccaaaacag 
taacacat tg 
tatgagttaa 
tagattaaga 
tcattacaca 
cagcacatac 
tagaatcata 
tcaagtccct 
tcaacaacca 
ttaaaaacta 



tatgttcgca 
taaatgcaaa 
agttgcccca 
cacagatgac 
tgaggcaact 
caaagtcatc 
tggcaacctt: 
cagatttaca 
gtacacagcg 
agtctgttta 
ggtcaaacct 
catgggctgt 
atttgagaag 
acccatcagt: 
tat tgggcat 
cagcgcggtc 
cttcaccgga 
cccaaaacca 
tgtct tacca 
tcgaacggtc 
ctggagtccc 
agcataagta 
aaacacttaa 
atctacacct 
gttgaaatgg 
acatagcgta 
aaactattat 
cttggattac 
aagacagaaa 
acttggcgaa 
taatatttta 
ttaccacact 
actcactgtg 
cactgatgta 
tataaaaaaa 



gaaatacaga 
gcagccgtgc 
ccaaagacta 
catgtgacaa 
gggatcgtag 

CCtCCCttuC 

tgcattagga 
tgcaagggca 

gcggatgaat 
atcggctgcg 
ggct.ccactr 
aagccagctg 
gccatggccg 
gaggtgctgt: 
ct cgaaacca 
gtaggagttc 
cgcacacgga 
gtigaccgagt: 
c t naaaaaaa 
ccgacgtctc 
tcttgcgaga 
gaagat ctgr 
agtictcgtga 
cgcaaggcca 
agattttcaa 
taaagataca 
ctt tcagact 
atttcgaaac 
agactaaggg 
actgaaaaag 
gaaaacactc 
tatcataacg 
cctagcagtg 
tttatacaca 
aaaaaaaaaa 



tccaagacaa 
tctgggagca 
aagaagctcg 
aaggaacaat 
agagcatcgg 
tgccacaatg 
gcgatattae 
aaccagtcca 
cttctgttgc 
ggttttccac 
gcgtcgtctt 
gtgcatctag 
taggtgccac 
cagaaatgac 
cgattgatgc 
ccccatcagc 
agggatgtgt 
tcccggcaaa 
tcagtgaagg 
gagacccaaa 
gttccctcat 
tgaagacata 
gcacctggga 
taattgtatc 
gagttctaac 
gtaaacgcat 
tgaacataaa 
cagtccatcc 
acgggcacat 
tatatcatat 
cttttgcaac 
ttcaatttga 
actccactca 
tttacaacac 
ctcgag 



agacaggatg 

gaagcaaccc 

cattaagatt 

ggtgtccaag 

agaaggagtg 

tagagaatgc 

tggtcgtgga^ 

ccacttcatg 

taagatcgat 

tggatatggc 

tggcccgaga 

gatcattggg 

tgagtgcatic 

aggcaacaac 

cctggcatcc 

caagacgctc 

ctttggaggt 

gaaatccgac 

attcgagctg 

gcggcaggag 

ctgaaatcat 

gaacccccat 

atcagtataa 

tctcaagaaa 

cagccgctgc 

ctcctagagt 

tgtatccttc 

catgacgcat 

ttttcaacga 

gggtacacaa 

actgaatata 

tacagtagaa 

ataaaaagcg 

gttaaaaact 



ggcactgctg 

tcctccatcg 

ttggccacag 

tttccagtga 

actacagcga 

aacgcttgtc 

gcaccggctg 

aacaccagta 

gangcagccc 

gccgctgtta 

ggagctggcc 

actgacctca 

agticccaagg 

gcgggataca 

cgccacatga 

acccacgacc 

t tgaaaagca 

ccggaccagt 

ctcaactcag 

gtctgcgttg 

gcatctgtct 

aaagaattat 

taacaatgtt 

acatacactit 

agatacatat 

aacattcact 

aaacacttgt 

atcactggat 

tcaagaatca 

ggccatctgc 

aacacagagc 

tcgcaagtcc 

tcctnagttc 

tttaaggaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1630 

1740 

1800 

1B60 

1920 

1980 

2040 

2076 



<210> 79 

<211> 2790 

<212> DNA 

<213> Homo sapiens 

<4GG> 79 ' 

aagcagttga gcaggcagaa aaaagaaccc ctccattaag gactaaaatg tacaggccag 60 

cacgcgcaac tccgacttca agacttctga atccatacgt agcatgtttc accgccgtcg 120 

caggggzagz gatcctggca gccaccacag ccctactcgt tcacccccta gcccctgacc 180 

aaaaatctta cctttatagg agcagcctcc aactcctaaa^ tgtcgaatat aanagccagc 240 
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taaatccacc agctacacag gaatacagga ctttgagtgg aagaattgaa tctccgatta 300 
ctaaaacact caaagaatca aattcaagaa atcagttcat cagagctcat gttgccaaac 360 
tgaggcaaga tggcagtggt gtgagagcgg atgttgtcat gaaatttcaa tccactagaa 420 
ataacaatgg agcatcaatg aaaagcagaa tcgagtctgt tttacgacaa atgctgaata 480 
actctggaaa cccggaaata aaccctccaa ctgagataac atcacttacc gaccaggctg 540 
cagcaaatcg gcctattaat gaat^tgggg .ccggtccaga cctaataaca ttgCctgagc 600 
agagaancct tggaggcact gaggccgagg agggaagctg gccgtggcaa gtcagtctgc 660 
ggctcaataa tgcccaccac tgcggaggca gcccgatcaa taacatgtgg atcctgacag 720 
cagctcactg cttcagaagc aactctaatc ctcgtgactg gattgccacg tctggtattt 78 0 
ccacaacatc tcctaaacta agaatgagag taagaaatat tttaattcat aacaactaca 840 
aatccgcaac tcatgaaaat gacattgcac ttgtgagact tgagaacagt gtcaccttta 900 
ccaaagatac ccatagtgcg tgtctcccag ctgctaccca gaatattcca cctggctcta 960 
ccgcttatgt aacaggatgg ggcgctcaag aatatgccgg ccacacagtt ccagagctaa 1020 
ggcaaggaca ggtcagaata ataagtaatg atgtatgtaa tgcaccacat agttataatg 1080 
gagccatctt gcctggaatg ctgtgtgctg gagtacctca aggtggagtg gacgcatgtc 114 0 
agggtgactc tggtggccca ctagtacaag aagactcacg gcggctttgg„_ttt:at tgtgg 1200 
ggatagtaag ctggggagat cagtgcggcc cgccggataa gccaggagtg tatactcgag 1260 
tgacagccca cctcgactgg attaggcaac aaaccgggat ccagtgcaac aagtgcatcc 132 0 
ccgttgcaaa gcctgtatgc aggcgcgcct gtcctaaatt ccaaagcttt acatctcaac 1380 
tgaaaaagaa accagaaatg tcctaattta acaccttgtt acataaatat ggtccaacaa 1440 
acactgttta acctittctitit ancaticaaag gtcccctatt ttctccagag aactacatga 1500 
atgccgcaca gcactgtggc tgtgcaacag aagaaacaca ctaaactaat tacaaagtta 1560 
acaatttcat tacagtcgcg ccaaacgccc gtagtgagaa gaacaggaac cctgagcacg 1620 
tatagtagag gaacctgcac aggcctgatg ggtcagaggg gccttccctg ggtttcaccg 1680 
aggatgagaa gcaagcaaac cgtggaaaca tgcaaaggaa aaagtgatag aataatattc 1740 
aagacaaaaa gaacagtacg aggcaagaga aatagtatgt atttaaaatc tctggtcact 1800 
caatatccca tacctagcat gagrcctaaa attaaaaacg tgaaactgtc gtactatacg 1860 
tataacctaa ccttaattac tccgtaagaa cacgctccca taggaaatag tggataattt 1920 
tcagctatct aaggcaaaag ctaaaacagt: tcacccctca actgagaccc aaagaattat 1980 
agacattctt catgacgacc catgaaaaac accactcatc tacataaagg agagaccata 2040 
tccatcttat agagaagcta agaaacatac ctacacaaac ttgtcaggtg ctctacaact 2100 
acatagcact tcctaacaac aaaacaacaa ttttaagaat gaaaaattta atcatcggga 2160 
agaacgtccc actacagact ncccatcact: ggcagttata tttttgagcg taaaagggtc 2220 
gtcaaacgcc aaatccaagc aatgaactga aagtLtaaag agggggaaga gttggttcgc 2280 
aaaggaaaag cccaaacagc ttaacaccaa cagaacgatc ctgaagacag aaaaaacttt 2340 
gccactcctc ccctcccacc ttccctctct: ccctctcccc ttctcataca catgcccccc 2400 
cgaccaaaga atataacgta aatcaaatcc accaaaatgt aatggcatga aaacctctgt 2460 
ag.tctgaatc actaatattc ctgagntttc acgagccccc agcacagcta aagtttgccc 2520 
acgcacgatc acctatgcgt cagagccccc cccttctaca agccaacccc ctgcatctgg 2580 
gcatcaggac tgctccatac atccgctgaa aactccttgt atttcctgat gtaaaattgt 2640 
gcaaacacct acaataaagc catccacttt: tagggaaagg gagtcgaaaa cgcaaccaac 2700 
tcccggcgaa ctgtacaaac aaatcrctgc tatactttat ttcaaacaaa tcctttttga 2760 
aatgaaaaaa aaaaaaaaaa aaaacccgag 2790 

<210> 80 
<211> 1460 
<212> DNA 
<213> Homo sapiens 

<400> 80 

ctcaaagcag ttgagtaggc 
ccagcacgcg taactccgac 
gtcgcagggg tagtgatcct 
gatcaaaaat cttactttca 
cagtcaaatt caccagccac 



agaaaaaaga accccctcac taaggactaa aatgtacagg 60 
cccaagacct ctgaacccat acgtagtatg tctcaccgcc 120 
ggcagncacc atagctctac ccgtttactt ttcagctttt 180 
taggagcagc ttccaactcc taaacgtcga atataatagt 240 
acaggaacac aggacctnga gcggaagaat tgaacctctg 300 
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attactaaaa cattcaaaga atcaaattta agaaatcagt tcatcagagc tcatgttgcc 360 
aaactgaggc aagatggtag tggtgtgaga gcggatgccg tcatgaaact tcaattcact 420 
agaaataaca acggagcatc aacgaaaagc agaatcgagt ctgttttacg acaaacgctg 480 
aataaccctg gaaacctgga aataaaccct ccaactgaga taacatcact taccgaccag 540 
gctgcagcaa attggcttat taacgaatgt ggggccggtc cagacccaat aacactgtct 600 
gagcagagaa tccttggagg cact^aggct gaggagggaa gctggccgtg gcaagtcagt 660 
ctgcggctca ataatgccca cca'ctgtgga ggcagcccga tcaataacat gtggatcctg 720 
acagcagctc actgcctcag aagcaaccct aacccccgtg actggattgc cacgtctggt 78 0 
atttccacaa catttcccaa accaagaacg agagtaagaa atattttaat tcataacaat 84 0 
tataaatctg caactcatga aaatgacacc gcactcgtga gacttgagaa cagtgtcacc 900 
tttaccaaag atatccatag tgngtgtccc ccagctgcta cccagaatat tccacctggc 960 
tctactgctt atgtaacagg atggggcgct caagaatatg ctggccacac agtcccagag 1020 
ctaaggcaag gacaggtcag aataataagt aatgatgtat gtaatgcacc acatagttat 1080 
aacggagcca tcttgtctgg aatgctgtgn gccggagtac ctcaaggcgg agtggacgca 114 0 
tgtcagggtg actctggtgg cccactagta caagaagact cacggcggct ttggtttatt 1200 
gtggggacag taagctgggg agatcagtgt ggcctgcdgg ataagccagg_^agtgtatact 1260 
cgagtgacag cctaccccga ctggattagg caacaaactg ggatccagtg caacaagtgc 1320 
atccctgctg caaagtccgt atgcaggtgt gcctgtctta aatcccaaag ctttacactt 1380 
caactgaaaa agaaaccaga aacgtcctaa tctaacatct tgctacataa atacggtcta 1440 
acaaaaaaaa aaaaaaaaaa 1460 

<210> 81 

<211> 386 
<212> PRT 
<213> Homo sapiens 

<400> 81 

Met Phe Ala Glu lie Gin lie Gin Asp Lys Asp Arg Met Gly Thr Ala 
^ 5 10 * 15 

Gly Lys Val He Lys Cys Lys Ala Ala Val Leu Trp Glu Gin Lys Gin 
20 25 30 

Pro Phe Ser He Glu Glu He Glu Val Ala Pro Pro Lys Thr Lys Glu 
35 40 45 

Val Arg He Lys He Leu Ala Thr Gly He Cys Arg Thr Asp Asp His 
50 55 60 

Val He Lys Gly Thr Met Val Ser Lys Phe Pro Val He Val Gly His 
^5 70 75 80 

Glu Ala Thr Gly He Val Glu Ser He Gly Glu Gly Val Thr Thr Val 
85 90 95 

Lys Pro Gly Asp Lys Val He Pro Leu Phe Leu Pro Gin Cys Arg Glu 
100 105 110 

Cys Asn Ala Cys Arg Asn Pro Asp Gly Asn Leu Cys He Arg Ser Asp 
115 120 125 

He Thr Gly Arg Gly Val Leu Ala Asp Gly Thr Thr Arg Phe Thr Cys 
130 135 140 



Lys Gly Lys Pro Val His His Phe Met Asn Thr Ser Thr Phe Thr Glu 



SOOCID: <WO . 9g38973A2 I > 



wo 99/38973 PCTAJS99/01642 

46 

145 150 155 160 

Tyr Thr Val Val Asp Glu Ser Ser Val Ala Lys He Asp Asp Ala Ala 
165 170 175 

Pro Pro Glu Lys Val Cys Leu He Gly Cys Gly Phe Ser Thr Gly Tyr 
180 185 190 

Gly Ala Ala Val Lys Thr Gly Lys Val Lys , Pro Gly Ser Thr Cys Val 
195 200 205 ' 

Val Phe Gly Leu Arg Gly Val Gly Leu Ser Val He Met Gly Cys Lys 
210 215 220 

Ser Ala Gly Ala Ser Arg He He Gly He Asp Leu Asn Lys Asp Lys 
225 230 235 _ 240 

Phe Glu Lys Ala Met Ala Val Gly Al^ .Thr Glu Cys He Ser Pro Lys 
245 250 255 

Asp Ser Thr Lys Pro He Ser Glu Val Leu Ser Glu Met Thr Gly Asn 
260 265 270 

Asn Val Gly Tyr Thr Phe Glu Val He Gly His Leu Glu Thr Met He 
275 280 285 

Asp Ala Leu Ala Ser Cys His .Met Asn Tyr Gly Thr Ser Val Val Val 
290 295 300 

Gly Val Pro Pro Ser Ala Lys Met Leu Thr Tyr Asp Pro Met Leu Leu 
305 310 315 320 

Phe Thr Gly Arg Thr Trp Lys Gly Cys Val Phe Gly Gly Leu Lys Ser 
325 330 335 

Arg Asp Asp Val Pro Lys Leu Val Thr Glu Phe Leu Ala Lys Lys Phe 
340 345 350 

Asp Leu Asp Gin Leu He Thr His Val Leu Pro Phe Lys Lys He Ser 
355 360 365 

Glu Gly Phe Glu Leu Leu Asn Ser Gly Gin Ser He Arg Thr Val Leu 
370 375 380 

Thr Phe 
385 



<210> 82 

<211> 418 

<212> PRT 

<213> Homo sapiens 

<400> 82 

Met Tyr Arg Pro Ala Arg Val Thr Ser Thr Ser Arg Phe Leu Asn Pro 



©CX:iO: <WO. . 993B973A2 I > 



wo 99/38973 PCT/US99/01642 

47 

1 5 10 ' 15 

Tyr Val Val Cys Phe lie Val Val Ala Gly Val Val lie Leu Ala Val 
20 25 30 

Thr lie Ala Leu Leu Val Ty^. Phe Leu Ala Phe Asp Gin Lys Ser Tyr 
35 * 40 45 

Phe Tyr Arg Ser Ser Phe Gin Leu Leu Asn Val Glu Tyr Asn Ser Gin 
50 55 60 

Leu Asn Ser Pro Ala Thr Gin Glu Tyr Arg Thr Leu Ser Gly Arg lie 
65 70 75 80 

Glu Ser Leu lie Thr Lys Thr Phe Lys Glu Ser Asn Leu Arg Asn Gin 
85 90 ^ _ 95 

Phe lie Arg Ala His Val Ala Lys Leu...Arg Gin Asp Gly Ser Gly Val 
100 105 110 

Arg Ala Asp Val Val Mec Lys Phe Gin Phe Thr Arg Asn Asn Asn Gly 
115 120 125 

Ala Ser Met Lys Ser Arg lie Glu Ser Val Leu Arg Gin Met Leu Asn 
130 135 140 

Asn Ser Gly Asn Leu Glu lis Asn Pro Ser Thr Glu lie Thr Ser Leu 

150 155 160 

Thr Asp Gin Ala Ala Ala Asn Trp Leu lie Asn Glu Cys Gly Ala Gly 
165 170 175 

Pro Asp Leu lie Thr Leu Ser Glu Gin Arg lie Leu Gly Gly Thr Glu 
180 las 190 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ser Leu Arg Leu Asn Asn 
195 200 205 

Ala His His Cys Gly Gly Ser Leu lie Asn Asn Met Trp lie Leu Thr 
210 215 ' 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp lie Ala 
225 230 235 240 

Thr Ser Gly lie Ser Thr Thr Phe Pro Lys Leu Arg Met Arg Val Arg 
245 250 255 

Asn lie Leu He His Asn Asn Tyr Lys Ser Ala Thr His Glu Asn Asp 
260 265 270 

-He Ala Leu Val Arg Leu Glu Asn Ser Val Thr Phe Thr Lvs Asp He 
275 280 285 

His Ser Val Cys Leu Pro Ala Ala Thr Gin Asn He Pro Pro Gly Ser 
290 295 300 
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Thr Ala Tyr Val Thr 
305 

Val Pro Glu Leu Arg 
325 

Cys Asn Ala Pro His 
340 

Cys Ala Gly Val Pro 
355 

Gly Gly Pro Leu Val 
370 

Gly lie Val Ser Trp 
385 

Val Tyr Thr Arg Val 
405 

Gly lie 



Gly Trp Gly Ala Gin Glu 
310 315 

Gin Gly Gin Val Arg He 
330 

Ser Tyr Asn Gly Ala He 
345 

Gin Gly Gly Val Asp Ala 
360 

Gin Glu Asp Ser Arg Arg 
375 

Gly Asp Gin Cys Gly Leu 
390 395 

Thr Ala Tyr Leu Asp Trp 
410 



Tyr Ala Gly His Thr 
320 

He Ser Asn Asp Val 
335 

Leu Ser Gly Met Leu 
350 

Cys Gin Gly Asp Ser 

365 

Leu Trp Phe He Val 
380 

Pro Asp Lys Pro Gly 
400 

He Arg Gin Gin Thr 
415 



<210> 83 

<211> 418 

<212> PRT 

<213> Homo sapiens 



<400> 83 
Met Tyr Arg Pro 
1 

Tyr Val Val Cys 
20 

Thr He Ala Leu 
35 

Phe Tyr Arg Ser 
50 

Leu Asn Ser Pro 
65 

Glu Ser Leu He 



Phe He Arg Ala 
100 

Arg Ala Asp Val 
115 



Ala Arg Val Thr 
5 

Phe He Val Val 



Leu Val Tyr Phe 
40 

Ser Phe Gin Leu 
55 

Ala Thr Gin Glu 
70 

Thr Lys Thr Phe 
85 

His Val Ala Lys 



Val Met Lys Phe 
120 



Ser Thr Ser Arg 
10 

Ala Gly Val Val 
25 

Leu Ala Phe Asp 



Leu Asn Val Glu 
60 

Tyr TVrg Thr Leu 
75 

Lys Glu Ser Asn 
90 

Leu Arg Gin Asp 
105 

Gin Phe Thr Arg 



Phe Leu Asn Pro 
15 

He Leu Ala Val 
30 

Gin Lys Ser Tyr 
45 

Tyr Asn Ser Gin 



Ser Gly Arg He 
80 

Leu Arg Asn Gin 
95 

Gly Ser Gly Val 
110 

Asn Asn Asn Gly 
125 
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Ala Ser Met Lys Ser Arg lie Glu Ser Val Leu Arg Gin Met Leu Asn 
130 135 140 

Asn Ser Gly Asn Leu Glu.. lie Asn Pro Ser Thr Glu lie Thr Ser Leu 
145 15^ 155 160 

Thr Asp Gin Ala Ala Ala Asn Trp Leu lie Asn Glu Cys Gly Ala Gly 
165 170 175 

Pro Asp Leu lie Thr Leu Ser Glu Gin Arg lie Leu Gly Gly Thr Glu 
180 185 190 

Ala Glu Glu Gly Ser Trp Pro Trp Gin Val Ser Leu Arg Leu Asn Asn 
195 200 i 205_ 

Ala His His Cys Gly Gly Ser Leu lie Asn Asn Met Trp lie Leu Thr 
210 215 220 

Ala Ala His Cys Phe Arg Ser Asn Ser Asn Pro Arg Asp Trp lie Ala 
225 230 235 240 

Thr Ser Gly lie Ser Thr Thr Phe Pro Lys Leu Arg Met Arg Val Arg 
245 250 255 

Asn lie Leu He His Asn Asn Tyr Lys Ser Ala Thr His Glu Asn Asp 
260 265 270 

He Ala Leu Val Arg Leu Glu Asn Ser Val Thr Phe Thr Lys Asp He 
275 280 285 

His Ser Val Cys Leu Pro Ala Ala Thr Gin Asn He Pro Pro Gly Ser 
290 295 300 

Thr Ala Tyr Val Thr Gly Trp Gly Ala Gin Glu Tyr Ala Gly His Thr 
305 310 315 320 

Val Pro Glu Leu Arg Gin Gly Gin Val Arg He He Ser Asn Asp Val 
325 330 ' 335 

Cys Asn Ala Pro His Ser Tyr Asn Gly Ala He Leu Ser Gly Met Leu 
340 345 350 

Cys Ala Gly Val Pro Gin Gly Gly Val Asp Ala Cys Gin Gly Asp Ser 
355 360 365 

Gly Gly Pro Leu Val Gin Glu Asp Ser Arg Arg Leu Trp Phe He Val 
370 375 380 

Gly He Val Ser Trp Gly Asp Gin Cys Gly Leu Pro Asp Lys Pro Gly 
385 390 395 400 

Val Tyr Thr Arg Val Thr Ala Tyr Leu Asp Trp He Arg Gin Gin Thr 
405 410 ' 415 
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Gly lie 

<210> 84 

<2ll> 489 

<212> DNA 

<2l3> Homo sapiens 



<400> 84 

aaaagggtaa 

atcagctgga 

aaccacagag 

cacgtcggga 

agctacagca 

gctcgaatgg 

agctagtaga 

ccattcacct 

aagctctaa 



gcccgatgat 
tgccgtctct 
gagtctcatg 
gcagcttacg 
tgt cttggac 
agtgccaata 
ccctgaacgg 
gcgggacctg 



taccaggaac 
aagcaccagg 
gcactaagtc 
agagaagaag 
aaatcgggag 
ttgtccgaag 
gacatgagct 
ccggaaggga 



gaacgaacaa 
aagtcacaaa 
aagatatcca 
ctgaacagaa 
atgatgaagt 
aggagtcgtc 
tgaggttgaa 
aggaaaaacc 



aggggaaagg 

taatttggag 

gaaaacaata 

acgtttaaaa 

gcggactgac 

attgtcggat 

tgaacagtaC- 

tgtatgtgga 



cttaatcaag 
tctgcaaaag 
aagaagacag 
actgcactcg 
ctgaaacaag 
gaattctaca 
gaacatgcct 
accacctata 



60 

120 

180 

240 

300 

360 

420 

480 

489 



<:210> 85 

<211> 304 

<212> DNA 

<:213> Homo sapiens 

<400> 85 

gggacctgga ggaggccacg ccgcagcatg aagccacagc agccaccctg aggaagaagc 6 0 

adgcggacag cgcggccgag cccggggagc agatcgacaa cctgcagcgg gtgaagcaga 120 

agccggagaa ggagaagagc gagacgaaga tggagatcga tgaccccgct tgtaacacgg 180 

aggccatccc caaatccaag ggaaacctcg agaagatgtg ccgcacactg gaggaccaag 240 

tgagtgagct gaagacccag gaggaggaac agcagcggct gatcaatgaa ctgactgcgc 300 
agag 304 

<210> 86 

<211> 296 

<212> DNA 

<213> Homo sapiens 

<400> 86 

gaaaacccct cctttgaatg ggaatctcca agcagtcgaa ttgggcgaaa aaagaacctc 60 
cccctcaagg attaaaatgc tcagggcaac acgtgctact tccacttcca gatctctgaa 120 
tccacatgct gtacgccccc ttgtcctccc aggggccgtg accctiggcag tccccacagc 180 
tctacccgtt: taccttttag ccctcgatca aaaaccttac tcttattgga gcaacccccc 240 
acccccaaac gttgaataca atagcccgtt taaccccccc gctccaccgg gaatcc 296 

<210> 87 

<211> 904 

<212> DNA 

<213> Homo saoiens 



<400> 87 

gtgtccagga 

agattcaaaa 

tatctgatcg 

gtgcaggacg 

ccccaaccac 

accacgacgc 



aacgactcat gaacacaaca agcttgctgc aaatccagat catctcatgc 60 

acgtgagtcg gccccgaccc acacccaccc agttggcgaa gacagccccg 120 

ttctaaaaaa gagccgtccc cggtcctaac cagtgaagtt cacagtgtcc 180 

gcacctcgct accaaattga acattttagt acagcaacat ttcgacccgg 240 

taccacaaac actccaatga aggaagaaca gcatgctaac acacccgcca 300 

ggagccactc caccacaaag acgcacatgc agacctcccg aaaagcggcg 360 
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attcgcatct aggt ggcggc 

ggtgcacacc aaggacaaat 

cacctgtaga tgtaaatagc 

gttctgtctc attggaacaa 

gtagccacgg aggagagatt 

atccaccttc aattagtgaa 

ttggtgaatc tatgagggga 

gatggaagtc tcgaggtccc 

gtcactggcc catgattcca 
acca 



agtcgagaag gctcgcttaa 
aacatcgaat tacaccattg 
agaccttcct cctgcctcac 
ccacgaaagt caggtcctaa 
tctttgcacg tccctagcag 
gg^gtggag gaagagctac 
aaacagatta actccttttc 
tttggaaccg agccaaaaga 
aaaacccacc atttttaaca 



agaaacaata acattaaagt 420 
tactggagct tatcggatct 480 
taattctctc ctaaatggcc 540 
agccactagc catatgctta 600 
ttctcgatcc attctagaag 660 
agactaccgg attacagatt 720 
tacaccccag atacaaaatc 780 
tcagttaaaa aaacataccc 840 
tgcaagcggt agctccgtta 900 

904 



<210> 88 
<2XX> 387 
<212> DNA 

<213> Homo sapiens ^ 
<400> 88 

cgcctctccc ccagtttgcc gcccacccgg agcgctcggg acttgccgat agtggtgacg 60 
gcggcaacat gtctgcggct ttcgcggccc cgaggcagcg aggcaagggg gagatcactc 12 0 
ccgctgcgat tcagaagatg ttggatgaca ataaccacct tactcagtgt acaatggact 180 
ctcagaataa aggaaagacc tcagagtgct cncagtacca gcagatgctg cacacaaact 24 0 
tggtatacct tgctacaata gcagacncca atcaaaatat gcagcctctt ttaccagcac 300 
cacccacaca gaatatgcct atgggtcctg gagggatgaa tcagagcggg cctcccccac 36 0 
ccccacgctc tcacaacatg ccctcaa 387 



<210> 89 
<211> 481 
<212> DNA 

<213> Homo sapiens 



<400> 89 

tgttcttgga 

ctggacccaa 

tgaaccagca 

ttgcaggact 

acggcttccc 

tgccccaccc 

acgtggaaaa 

gcagcacctt 

a 



cccgcggtgc 
aatgctggcc 
agctatacag 
gcaccgtaca 
tctgcgctcc 
atccaagcca 
gggtgaccct 
tgtctacaac 



tacagagcag 
cccgtctgcc 
attcccgaaa 
gggaaatcct 
acggtgcagc 
aaccacaccc 
aagaatgact 
agcatgagca 



gctcttctag 
tggtggaaaa 
agacttccca 
actcgatgaa 
ccgaaaccaa 
tggcccttct 
cctggatccc 
ccaccaacca 



gctggcagtt 
taacaatgag 
gccagtggtg 
ccacccggca 
gggcacctgg 
ggacaccgaa 
tgccccggct 
ccaggccccg 



gccatggaat: 60 
cagctattgg 120 
gcggcggcca 180 
ggacagaatc 2 40 
atgtggtgcg 300 
ggtctgggcg 360 
gtgctcccgc 420 
gagcagctgc 480 
481 



<210> 90 

<211> 491 

<212> DNA 

<213> Homo sapiens 



<400> 90 

tgaaaactgc tcccggaccc 
gacccaaaat gttggccccc 
accagcaagc tatacagatc 
taggactgta ccgtacaggg 
gctcccctct gggccccacg 
cccacccatc caagccaaac 
tggaaaaggg cgacccLaag 
gcaccttcgc ccacaacagc 



gcggtgccac agagcaggtt 
gttcgcccgg tggaaaanaa 
ctcgaaaaga ttcctcagcc 
aaaccct-act tgacgaacca 
gtgcagtccg aaaccaaggg 
cacaccctgg tccctctgga 
aatgaccccc ggatctccgc 
acgagcacca ccaaccacca 



ggcagccgcc atggaatctg 60 
caacgagcag ctactggtga 12 0 
agcggtggcg gcggccattg 180 
cccggcagga cagaatcatg 240 
canctggatg tggtgcgtgc 300 
caccgaaggt ccgggcgatg 360 
cccggctgcg cccctgtgca 420 
agccctggag cagctgcatt 480 
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acgtgacgga c 4 93^ 

<210> 91 

<211> 488 

<212> DNA 

<213> Homo sapiens 

<400> 91 

ttcgacagtc agccgcatct tcttttgcgt cgccagccga gccacatcgc tcagacacca 60 

tggggaaggc gaaggtcgga gtcaacggat ttggtcgtat tgggcgcctg gccaccaggg 12 0 

ctgcttttaa ctccggtaaa gtggatattg ttgccatcaa tgaccccctc actgacccca 180 

actacatggt ttacatgttc caacatgact ccacccatgg caaattccat ggcaccgtcg 240 

aggctgagaa cgggaagctt gtcatcaatg gaaatcccat caccatcttc caggagcgag 3 00 

atccccccaa aatcaagtgg ggcgatgctg gcgcngagta cgccgtggag tccactggcg 360 

tcttcaccac catggagaag gctggggctc acttgcaggg gggagccaaa agggtcatca 420 

tctctgcccc tctgctgatg ccccatgttc gtcatgggtg tgaaccatga- gaagtatgac 480 
acagcctc 433 

<210> 92 

<211> 384 

<212> DNA 

<213> Homo sapiens 

<400> 92 

gacagtcagc cgcatctcct cttrgcgtcgc cagccgagcc acatcgctca gacaccatgg 60 

ggaaggtgaa ggtcggagcc aacggatttg gtcgcattgg gcgcctggtc accagggctg 120 

ctcttaactc tggtaaagcg gacatcgtcg ccatcaatga ccccttcatt gacctcaact 180 

acacggccta cacgttccaa tatgattcca cccatggcaa actccatggc accgtcgagg 240 

ctgagaacgg gaagcctgtc atcaatggaa accccatcac caccttccag gagcgaganc 300 

cctccaaaat caagtggggc gatactggcg ccgagcacgc cgcggagtcc actggcgcct 360 
tcaccaccat ggagaaggct gggg 384 

<210> 93 

<211> 162 

<212> PRT 

<213> Homo sapiens 

<400> 93 

Lys Gly Lys Leu Asp Asp Tyr Gin Glu Arg Met Asn Lys Gly Glu Arg 
1 5 10 15 

Leu Asn Gin Asp Gin Leu Asp Ala Val Ser Lys Tyr Gin Glu Val Thr 
20 25 30 

Asn Asn Leu Glu Phe Ala Lys Glu Leu Gin Arg Ser Phe Met Ala Leu 
35 40 45 

Ser Gin Asp He Gin Lys Thr He Lys Lys Thr Ala Arg Arg Glu Gin 
50 55 60 

Leu Met Arg Glu Glu Ala Glu Gin Lys Arg Leu Lys Thr Val Leu Glu 

70 75 80 

Leu Gin Tyr Val Leu Asp Lys Leu Gly Asp Asp Glu Val Arg Thr Asp 
85 90 95 
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Leu Lys Gin Gly Leu Asn Gly Val 
100 

Ser Leu Leu Asp Glu Phe T>fr Lys 

115 . ^' 120 

Ser Leu Arg Leu Asn Glu Gin Tyr 

130 135 

Asp Leu Leu Glu Gly Lys Glu Lys 

145 150 

Val Leu 



Pro He Leu Ser Glu Glu Glu Leu 
105 110 

Leu Val Asp Pro Glu Arg Asp Met 
125 

Glu His Ala Ser He His Leu Trp 
140 

Pro Val Cys Gly Thr Thr Tyr Lys 
155 160 



<210> 94 
<211> 100 
<212> PRT 

<213> Homo sapiens 
<400> 94 

Asp Leu Glu Glu Ala Thr Leu Gin His Glu Ala Thr Ala Ala Thr Leu 
15 10 15 

Arg Lys Lys His Ala Asp Ser Val Ala Glu Leu Gly Glu Gin He Asp 
20 25 30 

Asn Leu Gin Arg Val Lys Gin Lys Leu Glu Lys Glu Lys Ser Glu Met 
35 40 45 

Lys Met Glu He Asp Asp Leu Ala Cys Asn Met Glu Val He Ser Lys 

50 55 60 

Ser Lys Gly Asn Leu Glu Lys Met Cys Arg Thr Leu Glu Asp Gin Val 
65 70 75 80 

Ser Glu Leu Lys Thr Gin Glu Glu Glu Gin Gin Arg Leu He Asn Glu 
85 90 95 

Leu Thr Ala Gin 
100 



<210> 95 

<211> 99 

<212> PRT 

<213> Homo sapiens 

<400> 95 . , 

Lys He Leu Pro Leu Asn Gly Asn Leu Gin Ala Val Glu Leu Gly Glu 
15 10 ,15 

Lys Arg Thr Ser Ser Leu Arg He Lys Met Phe Arg Ala Thr Arg Val 
20 25 30 
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Thr Ser Thr Ser Arg Phe Leu Asn 
35 40 

Leu Pro Gly Val Val lie Leu Ala 
50 |fe5 

Phe Leu Ala Phe Asp Gin Lys Ser 
65 70 

Leu Pro Asn Val Glu Tyr Asn Ser 
85 

Gly lie Pro 



Pro Tyr Val Val Cys Phe Leu Val 
45 

Val Pro He Ala Leu Leu Val Tyr 
60 

Tyr Phe Tyr Trp Ser Asn Phe Pro 
75 80 

Pro Phe Asn Ser Pro Ala Ser Pro 
90 95 



<210> 96 

<211> 257 

<212> PRT 

<213> Homo sapiens 



<400> 96 
Val Gin Glu Thr 
1 

His Leu Met Gin 
20 

Pro Val Gly Glu 
35 

Ser Pro Val Leu 
50 



He His Glu His 
5 

He Gin Lys Cys 

Asp Ser Leu Val 
40 

Thr Ser Glu Val 
55 



Asn Lys Leu Ala 
10 

Glu Leu Val Leu 
25 

Ser Asp Arg Ser 



His Ser Val Arg 
60 



Ala Asn Ser Asp 
15 

He His Thr Tyr 
3 0 

Lys Lys Glu Leu 
45 

Ala Gly Arg His 



Leu Ala Thr Lys Leu Asn lie Leu Val Gin Gin His Phe Asp Leu Ala 

65 70 75 80 

Ser Thr Thr He Thr Asn He Pro Met Lys Glu Glu Gin His Ala Asn 

85 90 95 



Thr Ser Ala Asn 
100 

Val Asp Phe Leu 
115 



Tyr Asp Val Glu 

Lys Ser Gly Asp 
120 



Leu Leu His His 
105 

Ser His Leu Gly 



Lys Asp Ala His 
110 

Gly Gly Ser Arg 
125 



Glu Gly Ser Phe Lys Glu Thr He Thr Leu Lys Trp Cys Thr Pro Arg 

130 135 140 

Thr Asn Asn He Glu Leu His Tyr Cys Thr Gly Ala Tyr Arg He Ser 

145 150 155 160 

Pro Val Asp Val Asn Ser Arg Pro Ser Ser Cys Leu Thr Asn Phe Leu 

165 170 175 
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I*eu Asn Gly Arg Ser Val Leu Leu Glu Gin Pro Arg Lys Ser Gly Ser 
180 185 190 

Lys Val lie Ser His Met Leu Ser Ser His Gly Gly Glu lie Phe Leu 
195 ^ 200 205 

His Val Leu Ser Ser Ser Arg Ser lie Leu Glu Asp Pro Pro Ser lie 
210 215 220 

Ser Glu Gly Cys Gly Gly Arg Val Thr Asp Tyr Arg lie Thr Asp Phe 
225 230 235 240 

Gly Glu Phe Met Arg Gly Lys Gin lie Asn Ser Phe Ser Thr Pro Gin 
245 250 255 

He 



<210> 97 

<211> 128 

<212> PRT 

<213> Homo sapiens 

<400> 97 

Ser Leu Pro Gin Phe 
1 5 

Ser Gly Asp Gly Gly 
20 

Arg Gly Lys Gly Glu 
35 

Asp Asn Asn His Leu 
50 

Lys Thr Ser Glu Cys 
65 

Val Tyr Leu Ala Thr 
85 

Leu Pro Ala Pro Pro 
100 

Asn Gin Ser Gly Pro 
115 



Ala Val His Pro Glu Arg 
10 

Asn Met Ser Val Ala Phe 
25 

He Thr Pro Ala Ala He 
40 

lie Gin Cys He Met Asp 
55 

Ser Gin Tyr Gin Gin Met 
70 75 

He Ala Asp Ser Asn Gin 
90 

Thr Gin Asn Met Pro Met 
105 

Pro Pro Pro Pro Arg Ser 
120 



Ser Gly Leu Ala Asp 
15 

Ala Ala Pro Arg Gin 
30 

Gin Lys Met Leu Asp 
45 

Ser Gin Asn Lys Gly 
60 

Leu His Thr Asn Leu 
80 

Asn Met Gin Ser Leu 
95 

Gly Pro Gly Gly Met 
110 

His Asn Met Pro Ser 
125 



<210> 98 

<211> 159 

<212> PRT 

<213> Homo sapiens 
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<400> 98 

Phe Leu Asp Leu Arg Cys Tyr Arg Ala Gly Ser Ser Arg Leu Ala Val 
15 10 15 

Ala Met Glu Ser Gly Pro l#s Met Leu Ala Pro Val Cys Leu Val Glu 
20 • 25 30 

Asn Asn Asn Glu Gin Leu Leu Val Asn Gin Gin Ala He Gin He Leo 
35 40 45 

Glu Lys He Ser Gin Pro Val Val Val Val Ala He Val Gly Leu Tvr 
50 55 60 

Arg Thr Gly Lys Ser Tyr Leu Met Asn His Leu Ala Gly Gin Asn His 
" 70 75 - 80 

Gly Phe Pro Leu Gly Ser Thr Val Gin Ser Glu Thr Lys Gly He Trp 
85 90 95 

Met Trp Cys Val Pro His Pro Ser Lys Pro Asn His Thr Leu Val Leu 

105 HO 

Leu Asp Thr Glu Gly Leu Gly Asp Val Glu Lys Gly Asp Pro Lys Asn 
115 120 125 

Asp s,er Trp He Phe Ala Leu Ala Val Leu Leu Cys Ser Thr Phe Vai 
130 135 3^40 

Tyr Asn Ser Met Ser Thr He Asn His Gin Ala Leu Glu Gin Leu 
145 150 

<210> 99 
<2ll> 147 
<212> PRT 

<213> Homo sapiens 
<400> 99 

Met Glu Ser Gly Pro Lys Met Leu Ala Pro Val Cys Leu Val Glu Asn 
1 5 10 15 

Asn Asn Glu Gin Leu Leu Val Asn Gin Gin Ala He Gin He Leu Glu 
20 25 30 

Lys He Ser Gin Pro Val Val Val Val Ala He Val Gly Leu Tyr Arg 
35 40 45 

Thr Gly Lys Ser Tyr Leu Met Asn His Leu Ala Gly Gin Asn His Gly 
2° 55 60 

Phe Pro Leu Gly Ser Thr Val Gin Ser Glu Thr Lys Gly He Trp Met 



S5 70 75 



80 



Trp Cys Val Pro His Pro Ser Lys Pro Asn His Thr Leu Val Leu Leu 
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Asp Thr Glu Gly Leu 
100 

Ser Trp lie Phe Ala 
115 

Asn Ser Met Ser Thr 
130 

Val Thr Asp 
145 



90 

Gly Asp Val Glu Lys Gly 
105 

Leu^Ala Val Leu Leu Cys 
12 0 

lie Asn His Gin Ala Leu 
135 



95 

Asp Pro Lys Asn Asp 
110 

Ser Thr Phe Val Tyr 

125 

Glu Gin Leu His Tyr 
14 0 



<210> 100 
<211> 124 
<212> PRT 

<213> Homo sapiens 
<400> 100 

Met Gly Lys Val Lys Val Gly Val Asn Gly Phe Gly Arg He Gly Arg 
15 10 15 

Leu Val Thr Arg Ala Ala Phe Asn Ser Gly Lys Val Asp He Val Ala 
20 25 30 

He Asn Asp Pro Phe He Asp Leu Asn Tyr Met Val Tyr Met Phe Gin 
35 40 45 

Tyr Asp Ser Thr His Gly Lys Phe His Gly Thr Val Glu Ala Glu Asn 
50 55 60 

Gly Lys Leu Val He Asn Gly Asn Pro He Thr He Phe Gin Glu Arg 
€5 70 75 80 

Asp Pro Ser Lys He Lys Trp Gly Asp Ala Gly Ala Glu Tyr Val Val 
85 90 95 

Glu Ser Thr Gly Val Phe Thr Thr Men Glu Lys Ala Gly Ala His Leu 
100 105 110 

Gin Gly Gly Ala Lys Arg Val He He Ser Ala Pro 
115 120 



<210> 101 

<211> 127 

<212> PRT 

<213> Homo sapiens 

c400> 101 

Gin Ser Ala Ala Ser Ser Phe Ala Ser Pro Ala Glu Pro His Arg Ser 
1 5 10 . 15 
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Asp Thr Met Gly Lys Val Lys Val Gly Val Asn Gly Phe Gly Arg He 
20 25 30 

Gly Arg Leu Val Thr Arg Ala Ala Phe Asn Ser Gly Lys Val Asp He 
35 40 45 

Val Ala He Asn Asp Pro E^e He Asp Leu Asn Tyr Met Val Tyr Met 
50 55 60 

Phe Gin Tyr Asp Ser Thr His Gly Lys Phe His Gly Thr Val Glu Ala 
65 70 75 80 

Glu Asn Gly Lys Leu Val He Asn Gly Asn Pro He Thr He Phe Gin 
85 90 95 

Glu Arg Asp Pro Ser Lys He Lys Trp Gly Asp Thr Gly Ala Glu Tyr 
100 105 110 

Val Val Glu Ser Thr Gly Val Phe Thr Thr Met Glu Lys Ala Gly 
115 120 125 



<210> 102 

<211> 1225 

<212> DNA 

<213> Homo sapiens 

<400> 102 

atggcggcgc ggccgtcgtc 
gcggagacgg cagccgtgac 
ggcggccgcg gcgggccagc 
ccttggccga gccgggggcg 
gactcctgcg acccgcaccg 
aaccagaccc gcacctzacga 
cgcagcgaga gcgaggagga 
attgcccctg gaggaggcat 
gtctgtgagg aggctggagt 
caggagagga agcacaggac 
tgggaagatt cagttaacat 
aaagtgctgc agtatcacaa 
tactcagcca acaatggcac 
tcgatgtcag gcatcagatg 
gactgaagcg caaatcttcc 
rtcaaataag gcatggtggg 
ttaagtgatg gggctttttc 
taagtacttc tgtgcatgat 
aggccaacag ccttcccctg 
ctggccagac gttttctttg 
gaaaaaaaaa aaaaaaaaac 

<210> 103 
<211> 741 
<212> DNA 
<213> Homo sapiens 



gggggtggcg gcggcagagg 
gg^ggcagcg gcggcgcggg 
ggcggagccg tgtagcggag 
cgcgcgcacg cggccgtcca 
cacccccacc "cgggcccgga 
cggcgacggc tacaagaagc 
ggtgctactic gtgagcagta 
ggagcccgag gaggagccaa 
aaaagggaca ttgggaagat 
gtatgtctat gtgctcattg 
tggaaggaag agggaatggt 
acccgtgcag gcatcatatt 
cccagtcgtg gccaccacat 
actgaagacc tcctgtaaga 
ctcccaccct ggctctttcc 
cagcaaagaa agggtgtatt 
ttccgcttct attgagggtg 
ctgcccctcc ctcttcccac 
ccttggattc tgaagtgttc 
actcctaatt tttttttttt 
tcgag 



gggcggcggc cctggcggca 6 0 
acctgggcct gggggaatga 12 0 
aagctccccc tccctgcttc 180 
gagcgggctc cccacccccc 240 
ggacgatgaa gctcaagtcg 300 
gggccgcatg cctgtgtttc 360 
gtcgccatcc agacagatgg 420 
gtgtggcagc agtccgtgaa 480 
tagttggaat tttcgagaac 540 
tcactgaagt gccggaagac 600 
tcaaaataga agacgccata 660 
ttgaaacatt gaggcaaggc 720 
actcggtttc cgctcagagc 780 
gaaatggaaa ttggaaacta 840 
acttctcaca ggcctcctct 900 
gataatgttg ctgtttggtg 960 
ggggttgggt gtgtaatctg 1020 
ccctgcagtc ctctgaagag 1080 
ctgtttgtct tatcctggcc 1140 
attaaaagat accagtatga 1200 

1225 
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<400> 103 

agaaacctca accggattca gcaaaggaat 
accaacaact ggcagcaact ttcaagcttt 
atcctcgatg aagcacataa aacaaaaacc 
gctatccctg caagcaatcg cctcctcctc 
gaactatggc ccccatttga ttc^gcttgt 
tttaagatgg agtatgaaaa tcctattact 
gaaaaagcct tgggacttaa aatatctgaa 
ctcaggagga ctaaagaaga cgtacagaag 
aatgaaaaga atccagatgt tgatgccatt 
gatttaatta tttggatacg acttgcgcct 
tctttagacc atatcaagga gctgctaatg 
gtctcaaaga agctgtgtga tcatcctagg 
aatcttggga cattctctgc t 

<210> 104 
<211> 321 
<212> DNA 
<213> Homo sapiens 



ggtgttatca tcactacata ccaaatgtta 60 
aggggccaag agctcgtgcg ggactatgtc 120 
tcatctacta agtcagcaat acgtgctcgt 180 
acaggaaccc caatccagaa taatccacaa 240 
caagggtccc tgctgggaac accaaaaact 300 
agagcaagag agaaggacgc taccccagga 360 
aacttaatgg caatcataaa accccatttt 420 
aaaaagtcaa gcaacccaga ggccagactt 480 
tgtgaaatgc cttccctttc caggagaaat 540 
tcacaagaag aaatatacag gaaacttgtg 600 
gagacgcgct cacctttggc tgagccaggt 660 
ctgccgtccg cacgggcttg ttgttcgcca 720 

741 

\ 



<400> 104 

ttgctctgcg tcaccaaaga caccaaacng ctgtgctaca aaagttccaa ggaccagcag 6 0 

ccncagatgg aactgccact ccaaggctgc aacattacgt acatcccgaa agacagcaaa 120 

aagaagaagc acgagctgaa gattacccag cagggcacgg acccgcctgt tctcgccgtc 180 

cagagcaagg aacaggccga gcagtggctig aaggcgatca aagaagccta cagtggttgt 240 

agtggccccg cggattcaga gtgtccccct: ccaccaagct ccccggtgca caaggcagaa 300 

ccggagaaga aaccgtcttc a 32i 

<21G> 105 
<211> 389 
<212> DNA 
<213> Homo sapiens 

<400> 105 

cagcactggc cacactataa aattcaggtit: cagaaaaaca gggtaagtca cagacagcaa 60 

cgcttccagc actcatctcc tttgcaccca taggcaattc gagaaaattt acccttagaa 120 

cgaaccctgc taaaggtaca gacagcacaa tactttttat tcagaaggcn tccgcataaa 180 

ggngacagtc ttttgactca atataccacc gtctcctgcc ttgtgttcct ggaacgaatg 240 

aaggtcatta tttagaagat aatccgggct gtattcgtgt cgtcagattg aatcctcact 300 

gcacatgcta ctcaacgtcc ttaccaaata acaacaaagg gaaagaaaac caaacataga 36 0 

tgtataataa ggaaaagctg gcctataga 389 

<210> 106 
<211> 446 
<212> DNA 

<213> Homo sapiens 



<400> 106 

gccacatccg ccctggccat agctcaaaca 
acaagnacca ccccactgtc cagagagcaa 
tcctattccc tccactrcax cagcacccat 
ctccactcca aatccccagt acagaaatgc 
taagtgagcc aacgttcatt ggcccctgct 
gaccacttag ctgttccgtc tccgggtcca 
ccaagcgcca aaaaaaggcc ngactaggcc 



ccaggtcccg cgtcacatct tcctggtgcc 60 
cgcatcagtc ccgcccaact cacccttcac 120 
atcagctcaa gaagttaagg tcagaaaact 180 
gccgcgatgt tcgacaagac taccccatag 240 
crcccccgcg tcagacctag gaagcctgag 300 
caggcagaac ttggcccacc caaagaccgg 36 0 
ccgaaatcca gcgaaattcc gcctgaagaa 420 
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acctcttatt gaatttgaaa accata 446 

<210> 107 
<211> 467 
<212> DNA 

<213> Homo sapiens if" 
<400> 107 

ccgccgctgc cgtcgccttc ctgggattgg agtctcgagc tttcttcgtt cgttcgccgg 6 0 
C999ttcgcg cccttctcgc gcctcggggc tgcgaggctg gggaaggggt tggagggggc 120 
tgttgatcgc cgcgtttaag tcgcgctcgg ggcggccacg tcggccggcg aggtcgagcg 160 
cctagtgccg gagctgagcg gcgggaccgg aggggatgag gaggaagagt ggccccatgg 240 
cgatgaagat gaagttgaaa ggccagaaga agaaaatgcc agcgctaatc ccccatctgg 300 
aattgaagat gaaactgctg aaaatggtgc accaaaaccg aaagtgactg agaccgaaga 3 60 
tgatagtgat agtgacagcg acgatgatga agatgatgtg catigtcacta taggagacat 420 
taaaacggga gcaccacagt atgggagcca tggtacagca cctgcaa 4 67 

<210> 108 
<2ll> 491 
<212> DNA 
<213> Homo sapiens 



<400> 108. 

gaaagataca actcccccaa 
atcgcccctg tcgcgtaccg 
gtccgtcgtg agcacgatgg 
atcaagacac ccaatgagcg 
ccggaccctc agcgaggggc 
gcccggtgga cctgctgcgc 
tctcggtacc acgtgaaaga 
cctaatgagt ttgccagcca 
tgcgtcactg a 



cccaaacccg tttgtggagg 
ttaccgcagg tggaagcctg 
cgtcatgact ggagccaacg 
ggattccagg caccgcaatg 
tgccattgcc acggagccga 
cttgccggcc ggacccgagc 
ctccticacgc cacgccaccc 
gaccaacctg agcgtggaga 



acgacatgga taagaacgaa 60 
gagatgatat tgaccttatt 120 
gggaagtgcc cttcatcaac 180 
gcgttgaccg gcgtcagaag 240 
agaacaacag ctacaagttg 300 
acctcaagct tggttatgcg 360 
taggcaccca gcagttcaag 420. 
acgcctgagg cattttacgc 480 

491 



<210> 109 
<211> 489 
<212> DNA 
<213> Homo sapiens 

<400> 109 

ctcagatagt actgaaccct 
actaagtgac caaggggcag 
acatcccagg caggacagag 
tttatcttat tttacccctc 
gcgcagcggc gcgacctrgg 
tgcctcagcc tcccaagcag 
tgtaccttta gtagagacgg 
ctcaggtgac ccactcgcct 
tgcccgggc 



ttatcaacca tgttttttca 
gcagcataca gtgtggataa 
caggagacca cgagatttca 
tcctttcctg agacggagtc 
ctcactgcaa octet gcctc 
ctgggattac aggcgtccgc 
ggLtccacca tgctggccag 
cggcctccca aagtgctggg 



gtctgacaac caaggcggct 60 

gcaggacaaa ggggtgattc 120 

tcactcagga tggcttgtga 180 

ccactcttgc ccaggctgga 24 0 

ctgggctcaa gcagttctcc 300 

caccatgccc agccaatttt 360 

gccggtcccg aactcctgac 420 

attacaggca tgcgccacca 480 

489 



<210> 110 
<211> 391 
<212> DNA 
<213> Homo sapiens 



<400> 110 
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gcggagtccg ctggctgacc cgagcgctgg tctccgccgg gaaccctggg gcatggagag 60 
gtctgagtac ctcggccgcg gcgcacgctg catcgcggag ccaggctgcc gctgtcccag 120 
tggagtccca ggagcaccac ctgagcgagg tgcagaacat ggcatctgag gagaagctgg 180 
agcaggcgct gagtcccatg aaggagaaca aagtggccat cattggaaag atccanaccc 240 
cgatggagta caagggggag ctagccccct atgacatgcg gctgaggcgt aagctggact 300 
tatttgccaa cgtaatccat gtgaagtcac ttcctgggta tatgactcgg cacaacaatc 360 
tagacctggt gatcattcga gagcagacag a 39X 

<210> 111 

<211> 172 

<212> PRT 

<213> Homo sapiens 

<400> 111 

Met Met Lys Leu hys Ser Asn Gin Thr Arg Thr Tyr Asp Gly Asp Gly 
1 5 10 , 15 

Tyr Lys Lys Arg Ala Ala Cys Leu Cys Phe Arg Ser Glu Ser Glu Glu 
20 25" 30 

Glu Val Leu Leu Val Ser Ser Ser Arg His Pro Asp Arg Trp lie Val 
35 40 45 

Pro Gly Gly Gly Met Glu Pro Glu Glu Glu Pro Ser Val Ala Ala Val 
50 . 55 60 

Arg Glu Val Cys Glu Glu Ala Gly Val Lys Gly Thr Leu Gly Arg Leu 
65 70 75 80 

Val Gly lie Phe Glu Asn Gin Glu Arg Lys His Arg Thr Tyr Val Tyr 

85 90 95 

Val Leu He Val Thr Glu Val Leu Glu Asp Trp Glu Asp Ser Val Asn 
100 105 110 

He Gly Arg Lys Arg Glu Trp Phe Lys He Glu Asp Ala He Lys Val 
115 120 125 

Leu Gin Tyr His Lys Pro Val Gin Ala Ser Tyr Phe Glu Thr Leu Arg 
130 135 r 140 

Gin Gly Tyr Ser Ala Asn Asn Gly Thr Pro Val Val Ala Thr Thr Tyr 
145 150 155 160 

Ser Val Ser Ala Gin Ser Ser Met Ser Gly He Arg 
165 170 



<210> 112 
<211> 247 
<212> PRT 
<213> Homo sapiens 

<400> 112 

Arg Asn Leu Asn Arg He Gin Gin Arg Asn Gly Val He He Thr Thr 
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1 5 10 15 

Tyr Gin Met Leu lie Asn Asn Trp Gin Gin Leu Ser Ser Phe Arg Gly 
20 25 30 

Gin Glu Phe Val Trp Asp IVr Val lie Leu Asp Glu Ala His Lys lie 
35 X 40 45 

Lys Thr Ser Ser Thr Lys Ser Ala He cys Ala Arg Ala He Pro Ala 
50 55 60 

Ser Asn Arg Leu Leu Leu Thr Gly Thr Pro lie Gin Asn Asn Leu Gin 
65 70 75 80 

Glu Leu Trp Ser Leu Phe Asp Phe Ala Cys Gin Gly Ser Leu Leu Gly 
85 90 95 

Thr Leu Lys Thr Phe Lys Met Glu Tyr Glu Asn Pro He Thr Arg Ala 
100 105' 110 

Arg Glu Lys Asp Ala Thr Pro Gly Glu Lys Ala Leu Gly Phe Lys He 
115 120 125 

Ser Glu Asn Leu Met Ala He He Lys Pro Tyr Phe Leu Arg Arg Thr 
130 135 140 

Lys Glu Asp Val Gin Lys Lys Lys Ser Ser Asn Pro Glu Ala Arg Leu 
145 150 155 160 

Asn Glu Lys Asn Pro Asp Val Asp Ala He Cys Glu Met Pro Ser Leu 
165 170 175 

Ser Arg Arg Asn Asp Leu He He Trp He Arg Leu Val Pro Leu Gin 
180 185 190 

Glu Glu He Tyr Arg Lys Phe Val Ser Leu Asp His He Lys Glu Leu 
195 200 205 

Leu Met Glu Thr Arg Ser Pro Leu Ala Glu Leu Gly Val Leu Lys Lys 
210 215 220 

Leu Cys Asp His Pro Arg Leu Leu Ser Ala Arg Ala Cys Cys Leu Leu 
225 230 235 240 

Asn Leu Gly Thr Phe Ser Ala 
245 



<210> 113 
<2ll> 107 
<212> PRT 

<213> Homo sapiens 
<400> 113 

Leu Leu Cys Val He Lys Asp Thr Lys Leu Leu Cys Tyr Lys Ser Ser 
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1 5 10 ■ 15 

Lys Asp Gin Gin Pro Gin Met Glu Leu Pro Leu Gin Gly Cys Asn lie 
20 25 30 

Thr Tyr lie Pro Lys Asp Ser Lys Lys Lys Lys His Glu Leu Lys lie 
35 40 45 

Thr Gin Gin Gly Thr Asp Pro Leu Val Leu Ala Val Gin Ser Lys Glu 
50 55 60 

Gin Ala Glu Gin Trp Leu Lys Val He Lys Glu Ala Tyr Ser Gly Cys 
65 70 75 80 

Ser Gly Pro Val Asp Ser Glu Cys Pro Pro Pro Pro Ser Ser Pro Val 

85 90 I 95 

His Lys Ala Glu Leu Glu Lys Lys Leu Ser Ser 
100 105"" 



<210> 114 

<211> 155 

<212> PRT 

<213> Homo sapiens 

<400> 114 

Glu Arg Tyr Asn Phe Pro Asn Pro Asn Pro Phe Val Glu Asp Asp Met 
15 10 15 

Asp Lys Asn Glu He Ala Ser Val Ala Tyr Arg Tyr Arg Arg Trp Lys 
20 25 30 

Leu Gly Asp Asp He Asp Leu He Val Arg Cys Glu His Asp Gly Val 
35 40 45 

Met . Thr Gly Ala Asn Gly Glu Val Ser Phe He Asn He Lys Thr Leu 
50 55 60 

Asn Glu Trp Asp Ser Arg His Cys Asn Gly ^/al Asp Trp Arg Gin Lys 
65 70 75 80 

Leu Asp Ser Gin Arg Gly Ala Val He Ala Thr Glu Leu Lys Asn Asn 
85 90 95 

Ser Tyr Lys Leu Ala Arg Trp Thr Cys Cys Ala Leu Leu Ala Gly Ser 
100 105 110 

Glu Tyr Leu Lys Leu Gly Tyr Val Ser Arg Tyr His Val Lys Asp Ser 
115 120 125 

Ser Arg His Val He Leu Gly Thr Gin Gin Phe Lys Pro Asn Glu Phe 
130 135 140 

Ala Ser Gin He Asn Leu Ser Val Glu Asn Ala 
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145 150 155 



<210> 115 
<211> 129 

<212> PRT ^t* 
<213> Homo sapiens 

<400> 115 

Gly Val Arg Trp Leu Thr Arg Ala Leu Val Ser Ala Gly Asn Pro Gly 
15 10 15 

Ala Trp Arg Gly Leu Ser Thr Ser Ala Ala Ala His Ala Ala Ser Arg 
20 25 30 

Ser Gin Ala Ala Ala Val Pro Val Glu Phe Gin Glu His His Leu Ser 
35 40 45 

Glu Val Gin Asn Mec Ala Ser Glu Glu Lys Leu Glu Gin Val Leu Ser 
50 55 60 

Ser Met Lys Glu Asn Lys Val Ala lie lie Gly Lys He His Thr Pro 
65 70 75 80 

Met Glu Tyr Lys Gly Glu Leu Ala Ser Tyr Asp Met Arg Leu Arg Arg 
85 90 95 

Lys Leu Asp Leu Phe Ala Asn Val He His Val Lys Ser Leu Pro Gly 
100 105 110 

Tyr Met Thr Arg His Asn Asn Leu Asp Leu Val He He Arg Glu Gin 
115 120 - 125 

Thr 



<210> 116 
<211> 550 
<212> DNA 
<213> Homo sapiens 



<400> 116 

gaatccggca 

cacctgcact 

tggctcaccg 

tgcctccaaa 

ggccagtcac 

gaggagcccc 

cactctcaac 

ggtcagcagc 

tctccgaggg 

ctccttccac 



ccagcctcag 
cctgcccgcc 
ctgcccagag 
tcctgtgact 
ctctgccagc 
ctgactctgt 
ggagacctct 
tctgtggtgt 
tcatccgtct 



agccccccag 
gggacctggc 
ccaaggagct 
cctccccgcc 
tcgctgccaa 
ccagtccctc 
ccgcgcccag 
acggacgctc 
ctccctccct 



cccggctacc 
ggacagtcca 
catcctgaac 
ccaggacgct 
gccagcacct 
caccacgtcc 
ctcctacgtc 
ccccgtgatg 
acccagcatc 



accccctgcg 
gcctccttgg 
gaccttcccg 
tccaccccca 
tccacggaca 
ttcagcccgg 
agccrccacc 
gcatttgagt 
cctgggggaa 



gaaaggtacc 60 
cctctagcct 120 
ccagcacccc 180 
ggcccagctc 240 
gcgtcgcccc 300 
gcccccacag 360 
cgtcccccca 420 
ctcatcccca 480 
agccggccta 54 0 
550 



<210> 117 
<211> 154 
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<212> DNA 

<213> Homo sapiens 

<400> 117 

ttctgaggga aagccgagcg gagtgggcga cccggcggcg gtgacaatga gttttctcgg 60 
aggcccctcc ggtcccattt gtg<^attga tgctgccctt aatgatgggg aaaccaggaa 120 
aatggcagaa atgaaaactg aggatggcaa agta 154 

<210> 118 
<211> 449 
<212> DNA 
<213> Homo sapiens 



<400> 118 

gaatccggca 

cgcgcgctgg 

cctctgcagc 

gagcccgagg 

cgcaccccgc 

cgcctgggcg 

tactccgccc 

cttgatggcg 



ccagggcccg 
tgccggcgca 
tgctggacgc 
agcgccacat 
cccacgacca 
tgggcgcggc 
cgcgcgtccg 
gcccccgcca 



cagcccgagt 
atgggtggcg 
ctcctggtac 
cccgggcgcc 
catgctgccc 
cacccacgtc 
gtggatgttc 
ccggctgcg 



gtcgccgcca 
gaggcgctgc 
ctgccgaagc 
gct-cccttcg 

ggggccgagc 

gcgatctacg 
cgcgccttcg 



tggcttcgcc 

gggccccgcg- 

tggggcgcga 

acatcgacca 

attccgcgga 

acgccagcga 

gccaccacgc 



gcagccctgc 60 
cgctgggcag 120 
cgcgcgacgc 18 0 
gtgcagcgac 24 0 
gcacgcaggc 300 
ccagggcctc 36 0 
cgtgccactg 420 
449 



<210> 119 
<211> 642 
<212> DNA 
<2l3> Homo sapiens 



<400> 119 

gaactcggca 

ctgcccaaac 

aggaggagca 

ccgcgaccca 

acaccccctc 

ctagggacag 

^gtgcccgaa 

ccccagtgcc 

tctgcccatg 

cgagncccgt 

cacgcgtttc 



cgagcagcaa 

CCLCttCCCC 

cgaggcggct 
catccgcagc 
catgaacccc 
gaagatggtt 
catctgggcc 
gatcttccag 
acctgtatcc 
atcagccct t 
tggcgaaaaa 



cccgaccgcc 
cctgtcaaca 
gtgcrggggg 
gagacctccg 
tgctgcctgg 
ggcgacgtga 
ctganccrgg 
gcctatggat 
cacgtact cc 
tatcctcaca 
aaaaaaaaaa 



gctggccctc 
gcggccagcc 
cgccccacaa 
tgcccgacca 
gcttcatagc 

ccggggccca 
gcacccccac 
agatcaggag 
aacttccatt 

cgctccccta 
aaaaaactcg 



gctiggacacc 
ccccaaccat 
ccccgccccc 
tgtcgtctgg 
attcgcccac 
ggcccacgcc 
gaccattccg 
gcatcactga 
ccccgccccg 
caatggcatc 
ag 



atgaatcaca 
gagatgcnca 
ccgacgccca 
tccccgttca 
tccgcgaagc 
tccaccgcca 
ctcaccgtca 
ggccaggagc 
cccccggagc 
caataaagtg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

642 



<210> 120 
<211> 603 
<212> DNA 
<213> Homo sapiens 



<400> 120 

gaactcggca 

gtcccccacc 

catgtccacc 

agcgccgacc 

caccccgggg 

caccggaccc 

gagcactaca 

gggaacagcc 



cgagccacaa 
ccgggaacag 
atgcccacaa 
accacagcca 
acgacccgga 
acggccaccc 
gccaccgcga 
cacaccccca 



cagccactac 
ccccccctcc 
tccacacccc 
ccacgacaag 
ccctcactga 
cgtcccccac 
cggcgcccac 
aagtggcgac 



gactgcatcc 
caaagcgccg 
ctccacccca 
ggccaccaat 
gccgaccaca 
cccagggacc 
cggttccacg 
caeca cggcc 



actggaccca 
accagcccgg 
gagaccaccc 
tccacggcca 
acagccacca 
acctggaccc 
gccaccgccc 
accacgccca 



cggccacccc 60 
ccaccacacc 120 
acacctccac 18 0 
cacccccccc 240 
caaccgcagc 300 
tcacagagcc 360 
cctccactcc 420 
cagccactgc 480 
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ccccacggct cccagctcgt ccaccgtggg gaccacccgc acccctgcag tgctccccag 54 0 
cagcctgcca acctccagcg tgtccactgt gccctcctca gtcctcacca ccctgagacc 600 
cac 603 

<210> 121 

<211> 178 t' 
<212> PRT 

<213> Homo sapiens 
<400> 121 

Ser Glu Pro Pro Ser Pro Ala Thr Thr Pro Cys Gly Lys Val Pro He 
1 5 10 15 . 

Cys He Pro Ala Arg Arg Asp Leu Val Asp Ser Pro Ala Ser Leu Ala 
20 25 30 

Ser Ser Leu Gly Ser Pro Leu Pro Arg Ala Lys Glu Leu He Leu Asn 
35 40 45 

Asp Leu Pro Ala Ser Thr Pro Ala Ser Lys Ser Cys Asp Ser Ser Pro 
. 50 55 60 

Pro Gin Asp Ala Ser Thr Pro Arg Pro Ser Ser Ala Ser His Leu Cys 
65 70 75 80 

Gin Leu Ala Ala Lys Pro Ala Pro Ser Thr Asp Ser Val Ala Leu Arg 
85 90 ^ 95 

Ser Pro Leu Thr Leu Ser Ser Pro Phe Thr Thr Ser Phe Ser Leu Gly 
100 105 110 

Ser His Ser Thr Leu Asn Gly Asp Leu Ser Val Pro Ser Ser Tyr Val 
115 120 125 

Ser Leu His Leu Ser Pro Gin Val Ser Ser Ser Val Val Tyr Gly Arg 
130 135 140 

Ser Pro Val Met Ala Phe Glu Ser His Pro His Leu Arg Gly Ser Ser 
145 150 155 160 

Val Ser Ser Ser Leu Pro Ser He Pro Gly Gly Lys Pro Ala Tyr Ser 
165 170 175 

Phe His 



<210> 122 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 122 

Met Ser Phe Leu Gly Gly Phe Phe Gly Pro He Cys Glu He Asp Val 
15 10 15 
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Ala Leu Asn Asp Gly Glu Thr Arg Lys Met Ala Glu Met Lys Thr Glu 
20 25 30 

Asp Gly Lys Val 

<210> 123 
<211> 136 
<212> PRT 
<213> Homo sapiens 

<400> 123 

Met Ala Ser Pro Gin Leu Cys Arg Ala Leu Val Ser Ala Gin Trp Val 
1 5 10 I 15 

Ala Glu Ala Leu Arg Ala Pro Arg Ala Gly Gin Pro Leu Gin Leu Leu 
20 25' 30 

Asp Ala Ser Trp Tyr Leu Pro Lys Leu Gly Arg Asp Ala Arg Arg Glu 
35 40 45 

Phe Glu Glu Arg His lie Pro Gly Ala Ala Phe Phe Asp He Asp Gin 
50 55 60 

Cys Ser Asp Arg Thr Ser Pro Tyr Asp His Met Leu Pro Gly Ala Glu 
65 70 75 80 

His Phe Ala Glu Tyr Ala Gly Arg Leu Gly Val Gly Ala Ala Thr His 
85 90 95 

Val Val He Tyr Asp Ala Ser Asp Gin Gly Leu Tyr Ser Ala Pro Arg 
100 105 110 

Val Trp Trp Met Phe Arg Ala Phe Gly His His Ala Val Ser Leu Leu 
115 120 125 

Asp Gly Gly Leu Arg His Trp Leu 

130 135 ■ 



<210> 124 

<211> 133 

<212> PRT 

<213> Homo sapiens 

<400> 124 

Met Asn His Thr Val Gin Thr Phe Phe Ser Pro Val Asn Ser Gly Gin 
15 10 15 

Pro Pro Asn Tyr Glu Met Leu Lys Glu Glu His Glu Val Ala Val Leu 
20 25 30 

Gly Ala Pro His Asn Pro Ala Pro Pro Thr Ser Thr Val lie His He 
35 40 45 



OOCICfc -two 9938973AZJ.> 



wo 99/38973 



PCTAJS99/01642 



68 



Arg Ser Glu Thr Ser Val Pro Asp His Val Val Trp Ser Leu Phe Asn 
50 55 60 

Thr Leu Phe Met Asn Pro Cys Cys Leu Gly Phe lie Ala Phe Ala Tyr 
65 70 75 80 

Ser Val Lys Ser Arg Asp Arg Lys Met Val Gly Asp Val Thr Gly Ala 
85 90 95 

Gin Ala Tyr Ala Ser Thr Ala Lys Cys Leu Asn lie Trp Ala Leu lie 
100 105 110 

Leu Gly lie Leu Met Thr lie Leu Leu lie Val He Pro Val Leu He 
115 120 125 

Phe Gin Ala Tyr Gly 
130 



<210> 125 

<211> 195 

<212> PRT . 

<213> Homo sapiens 

<400> 125 

Thr Thr Ala Thr Thr Thr Ala Ser Thr Gly Ser Thr Ala Thr Pro Ser 
1 . 5 10 15 

Ser Thr Pro Gly Thr Ala Pro Pro Pro Lys Val Leu Thr Ser Pro Ala 
20 25 30 

Thr Thr Pro Met Ser Thr Met Ser Thr He His Thr Ser Ser Thr Pro 
35 40 45 

Glu Thr Thr His Thr Ser Thr Val Leu Thr Thr Thr Ala Thr Met Thr 
50 55 60 

Arg Ala Thr Asn Ser Thr Ala Thr Pro Ser Ser Thr Leu Gly Thr Thr 
65 70 75 80 

Arg He Leu Thr Glu Leu Thr Thr Thr Ala Thr Thr Thr Ala Ala Thr 
85 90 95 

Gly Ser Thr Ala Thr Leu Ser Ser Thr Pro Gly Thr Thr Trp He Leu 
100 105 110 

Thr Glu Pro Ser Thr He Ala Thr Val Met Val Pro Thr Gly Ser Thr 
115 120 125 

Ala Thr Ala Ser Ser Thr Leu Gly Thr Ala His Thr Pro Lys Val Val 
130 135 140 

Thr Thr Met Ala Thr Met Pro Thr Ala Thr Ala Ser Thr Val Pro Ser 
145 150 155 160 
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Ser Ser Thr Val Gly Thr Thr Arg Thr Pro Ala Val Leu Pro Ser Ser 
165 170 175 

Leu Pro Thr Phe Ser Val Ser Thr Val Ser Ser Ser Val Leu Thr Thr 
180 185 190 

Leu Arg Pro 
195 



<210> 126 
<;211> 509 
<212> DNA 
<213> homo sapien 



<400> 126 

gaattcggca cgagccaagt accccccgag gaatctgcag cctgcatctg agtacaccgc 60 

atcccccgtg gccataaagg gcaaccaaga gagccccaaa gccactggag tctccaccac 120 

actgcagcct gggagctcta tcccacctta caacaccgag gcgaccgaga ccaccattgt 180 

gatcacatgg acgcctgctc caagaatcgg ttttaagccg ggtgcacgac caagccaggg 240 

aggagaggca ccacgagaag cgacttcaga cccaggaagc accgttgtgt ccgccttgac 300 

tccaggagca gaanacgtct acaccaccca agtcctgaga gatggacagg aaagagatgc 360 

gccaattgta aacaaagtgg tgacaccatn gtctccacca acaaacttgc atccggaggc 420 

aaaccccgac accggagtgc tcacagtctc ctggagagga gcaccacccc agacatcacc 480 

gggtatagaa ctaccacaac ccctacaaa 509 



<210> 127 

<211> 500 

<212> DNA 

<213> homo sapien 



<400> 127 

gaatccggca cgagccactg atgcccgggg agtcagccag gagcttgggg aagggaagcg 6 0 

cgcccccggg gccggccccg gagggctcga tccgcaccta cagcatgagg tcccgcccgt 120 

trgccgagag gacgcgtcca gccccgaagg ccaagggaac caggcatgaa gccancaata 180 

tcaacccgaa aaataagcct gagcggctct ttaagaaaaa tccctttggc ctggngccag 240 

tcctggaaaa cagtcagggc cagctgaccc acgagtctgc catcacccgt gagcacctgg 300 

atgaagcata cccagggaag aagctgctgc cggatgaccc ctatgagaaa gctcgccaga 360 

agatgatctc agagtcgctt tctaaggcgc catccttggt aggaagcttt attagaagcc 420 

aaaacaaaga agactacgct ggcctaaaag aagaaccccg taaagaactt accaagctag 480 

aggaggttct gactaataag 500 



<210> 128 

<211> 500 

<212> DNA 

<213> homo sapien 



<400> 128 

agctctcctc tgctgccgct: cggccacgct: cgtgcccgaa ggaggaaaca gGgacagacc 60 

tggagactgc agctctctat cctccacaca gctccttcac catgcctgga tcacrccccc 120 

cgaatgcaga agccngctgg ccaaaagacg cgggaatcgt tgccctcgag atccactttc 180 

cctctcaata cgtcgaccaa gcagagtcgg aaaaatatga tggtgcagac gccggaaagc 240 

acaccattgg cccgggccag gccaagacgg gctcctgeac agatagagaa gacaccaact 300 

ccctctgcac gaccgcggtc cagaacctca cggagagaaa caaccccccc tacgactgca 360 



tSDOCtO: <WO 9938973A2 I > 



wo 99/38973 PCTAJS99/01642 

70 



ttgggcggct ggaagttgga acagagacaa tcatcgacaa atcaaagtct gtgaagacta 420 

acttgacgca gctgtttgaa gagtctggga atacagatat agaaggaatc gacacaacta 480 
atgcacgcta tggaggcaca 500 

<210> 129 

<211> 497 . 
<212> DMA 

<:213> homo sapien v 
<400> 129 

gaattcggca cgagcagagg tctccagagc cttctctctc ctgtgcaaaa tggcaactct 60 

taaggaaaaa ctcattgcac cagctgcgga agaagaggca acagtcccaa acaataagat 120 

cactgtagtg ggtgccggac aagttggtac ggcgtgtgct atcagcactc tgggaaagtc 180 

tctggctgac gaacttgctc ctgtggatgt tttggaagat aagcctaaag gagaaatgat 240 

ggacctgcag catgggagct tatctcttca gacacctaaa attgtggcag ataaagatca 300 

ttctgcgacc gccaattcca agattgtagt ggcaactgca ggagtccgtc agcaagaagg 360 

ggagagtcgg cccaacctgg tgcagagaaa tgctaatgcc ttcaaatcca ttatccctca 420 

gatcgtcaag tacagncctg attgcatcat aattgcggtt tccaacccag tggacattct 480 
tacgtacgt!: acctgga 4 97 



<210> 130 

<211> 383 

<212> DNA 

<213> homo sapien 



<400> 130 

gaacccggca cgagggccgc ggctgccgac cgggtcccct gccgctgccg ccaccatggc 60 

tccgcaccgc cccgcgcccg cgctgctctg cgcgctgccc ctggcgccgc gcgcgctgtc 12 0 

gctgcccgtc cgcgcggcca ctgcgtcgcg gggggcgccc caggcggggg cgccccaggg 180 

gcgggtgccc gaggcgcggc ccaacagcac ggtggtggaa caccccgagc tcctcaaggc 24 0 

sgggaaggag cccggcctgc agacctggcg tgcggagaaa gttcgatctg gtggcccgcg 3 00 

cccaccaacc ttcacggaga cttctccacg ggcgacgcct acgtcaccct gaagacagtg 360 

cagcttaaga acggaaaacc ttg - 383 



<210> 131 

<2ll> 509 

<212> DNA 

<213> homo sapien 



<400> 131 

gaattcggca cgagagccag ccgcatcttc ttttgcgtcg ccagccgagc cacatcgccc 60 

agacaccacg gggaaggtga aggrcggagt caacggactc ggtcgtactg ggcgcccggt 120 

caccagggcc gcttttaact ccggcaaagc ggatattgtc gccatcaacg acccctccac 180 

.tgacctcaac tacatggtcc acacgtccca atatgattcc acccatggca aattccatgg 240 

caccgtcaag gccgagaacg ggaagctcgt: catcaatgga aatcccatca ccatcttcca 300 

ggagcgagac ccctccaaaa tcaagcgggg cgacgctggc gctgagtacg tcgcggagtc 360 

cactggccgt cttcaccacc atggagaagg ctggggctca tttgcagggg ggagccaaaa 420 

gggtcatcat ccctgccccc tctgccgacg cccccatgtu cgtcatgggt gtgaaccatg 480 

agaagtacga caacagcccc aagaccacc 509 



<210> 132 

<211> 357 

<212> DNA 

<213> homo sapien 
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<400> 132 

gaattcggca cgagtaagaa gaagccccta gaccacagcc ccacaccatg gactggacct 60 

ggaggatccc cttcttggtg gcagcagcaa caggtgccca ctcccaggtg caactggtgc 12 0 

aatccgggtc tgagttgaag aagcctgggg cctcagtgaa ggtttcctgc aaggcttctg 180 

gacacatctt cagcatctat ggtttgaatc gggcgcgaca ggcccctggt caaggccttg 240 

agtggatggg atggatcaaa gc^gacactg cgaacccaac gtatgcccag ggcttcacag 300 

gacgatttgt cttcnccctg gacacccctg tcagcacggc acacctgcag accagca 357 

<210> 133 
<211> 468 
<212> DNA 
<213> homo sapien 

<400> 133 

gaactcggca cgaggcgccc cgaaccgtrcc tcctgctgct ctcggcggcc ctggccctga 60 

ccgagacctg ggccggctcc cactccatga ggtattccga caccgcca&g tcccggcccg 120 

gccgcgggga gccccgcttc atctcagcgg gctacgcgga cgacacgcag ttcgtgaggt ISO 

tcgacagcga cgccgcgagt ccgagagagg agccgcgggc gccgtggaca gagcaggagg 24 0 

ggccggagta tcgggaccgg aacacacaga tcttcaagac caacacacag actgaccgag 300 

agagcctgcg gaacctgcgc ggctactaca accagagcga ggccgggtcc cacaccctcc 360 

agagcatgta cggctgcgac gtggggccgg acgggcgcct: cctccgcggg cataaccagt 420 

acgcctacga cggcaaggat tacatcgccc tgaacgagga cctgcgct 4 68 

<210> 134 
<211> 214 
<212> DNA 
<213> homo sapien 

<400> 134 

gaattcggca cgagctgcgc cctgctgagc tctgttctct ccagcacctc ccaacccact 6 0 

agcgcctggt tctcttgctc caccaggaac aagccaccac gtctcgccag ccaagcgtgt 120 

ccttccggag cgggggcagt cgtagctcca gcaccgcccc tgccaccacc ccgtctgtct 180 

cccgcaccag cttcacctcc gtgtcccggt ccgg 214 

<210> 135 
<211> 355 
<212> DNA 
<213> homo sapien 

<400> 135 

gaattcggca cgaggtgaac aggacccgtc gccatgggcc gtgtgatccg tggacagagg 60 

aagggcgccg ggtctgtgct ccgcgcgcac gtgaagcacc gtaaaggcgc tgcgcgcctg 12 0 

cgcgccgtgg atttcgctga gcggcacggc tacatcaagg gcatcgtcaa ggacatcatc 180 

•cacgacccgg gccgcggcgc gccccccgcc aaggtggtct tccgggatcc gtatcggttt 24 0 

aagaagcgga cggagctgtt cactgccgcc gagggcattc acacgggcca gtttgtgtat 300 

tgcggcaaga aggcccagct caacattggc aatgcgctcc ctgtgggcac catgc 355 

<210> 136 

<211> 242 

<212> DNA 

<2i3> homo sapien 

<400> 136 

gaattcggca cgagccagct cctaaccgcg agtgatccgc cagcctccgc ctcccgaggt 60 
gcccggattg cagacggagt ctccttcact cagtgctcaa tggtgcccag gctggagtgc 120 
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agtggtgtga tctcggctcg ctacaacatc cacctcccag cagcctgccc tggcctccca 18 0 

aagtgccgag atcgcagctc cctgcccggc cgccacccct gcctgggaag tgaggatgcc 240 
gt 242 



<210> 137 
<211> 424 
<212> DNA 
<213> homo sapien 



<400> 137 

gaattcggca cgagcccaga tcccgaggtc cgacagcgcc cggcccagat ccccacgcct 60 

gccaggagca agccgagagc cagccggccg gcgcactccg accccgagca gtctccgccc 120 

ttcgacccga gccccgcgcc ctctccggga cccctgcccc gcgggcagcg ctgccaacct 180 

gccggccacg gagaccccgt cccagcggcg cgccacccgc agcggggcgc aggccagctc 24 0 

cactccgccg ccgcccaccc gcaccacccg gctgcaggag aaggaggacc tgcaggagct 3 00 

caatgaccgc tcggcggtct acatcgaccg tgtgcgctcg ctggaaacgg agaacgcagg 360 

gctgcgcctt cgcatcaccg agtictgaaga ggtggtcagc cgcgaggtgt ccggcatcaa 420 

ggcc 424 



<210> 138 
<211> 448 
<212> DNA 
<213> homo sapien 



<400> 138 

gaattcggca cgagcctgtg ttccaggagc cgaatcagaa acgtcatcct caggcacgcc 60 

agactcaccc gccccactca ccgatccgaa gattcaatac actaagatct tcataaacaa 120 

tgaatggcat gactcagtga gtggcaagaa atctcctgtc ttcaatcctg caactgagga 180 

ggagccccgc caggtagaag aaggagataa ggaggatgtt gacaaggcag tgaaggccgc 24 0 

aagacaggct cttcagattg gatccccgcg gcgtactatg gatgcttccg agagggggcg 300 

actattatac aagttggctg atttaatcga aagagatcgc ctgctgctgg ccgacaatgg 360 

agtcaacgaa tggtggaaaa ctctattcca atgcatatct gaatgattta gcaggctgca 420 

tcaaaacatt gcgctactgt gcaggttg 448 



<210> 139 
<211> 510 
<212> DNA 
<213> homo sapien 



<400> 139 

gaattcggca cgaggttccg tgcagcccac ggagaagcga atggacaaag tcggcaagta 60 

ccccaaggag ctgcgcaagt gctgcgagga cggcatgcgg gagaacccca tgaggttctc 12 0 

gtgccagcgc cggacccgtt tcatccccct ggcgaggcgt gcaagaaggt cttcctggac 180 

cgctgcaact acatcacaga gctgcggcgg cagcacgcgc gggccagcca cccggcctgc 24 0 

caggagtaac ctggatgagg acatcattgc agaagagaac atcgtttccc gaagtgagtt 30O 

cccagagagc tggctgtgga acgtcgagga ctcgaaagag ccaccgaaaa atggaatctc 360 

tacgaagctc atgaacacac ttttgaaaga ctccatcacc acgcgggaga ttctggctgt 420 

gagcatgccg gacaagaaag ggatctgtgt ggcagacccc ttcgaggcca cagtaacgca 480 

ggactccttc atcgacctgc ggccacccta 510 



<210> 140 

<211> 360 

<212> DNA 

<213> homo sapien 
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<400 
gaactcggca 
ctcacacacc 
cgatgctttg 
accggcttcg 
ttctcaagcc 
agaacaggca 



> 140 
cgagcggcaa 
ggcctcagcc 
ggggtcaaac 
aagcaccatc 
tacgaagccc 
attaaagagg 



ctaccccggc 
cgcaccggca 
ccaatgccac 
ccgataagaa 
tc^tgatgc 
9tggagcagg 



cgcgcacagc 
gtagaagatg 
tcaggaagaa 
cccaaatgaa 
aaagaaaagg 
tggcggtttt 



tcggcgctcc 
gtgaaagaaa 
ttgaaaaagg 
ggagagaagt 
gaattatatg 
ggctccccca 



tccccgctcc 
caacttacta 
ctcacaggaa 
ttaaacagac 
acaaaggagg 
tggacatctt 



60 
120 
180 
240 
300 
360 



<210> 141 
<211> 483 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
ccctgcctga 
gtgggangca 
ccagtgacac 
accagcagag 
acaacaccca 
tcttcgtgaa 
tcgagaatgt 
tga 



> 141 
cgagagcaga 
ctacaacatc 
aaccc tcgtg 
caccgagaac 
gttgaccttt 
gaaagagtct 
gaccccgact 
caaggcaaag 



ggctgatctt 
cagaaagagt 
aagacactca 
gtcaaagcaa 
gccggaaagc 
accctgcacc 
ggtaagacca 
atccaagata 



tgctggaaaa 
ccaccct-gca 
ccggcaagac 
agat cc agga 
agccggaaga 

tggtgctccg 

tcacccccga 
aggaaggcat 



cagctggaag 
cctggtgctc 
catcaccctt 
caaggaaggc 
cgggcgcacc 
tctcagaggt 

ticctcctgat 



atgggctgca 
cgtctcagag 
gaggtggagc 
atccctcccg 
ctgtccgact 
gggatgcaga 
agtgacacca 
cagcagaggc 



60 
120 
180 
240 
300 
360 
420 
480 
433 



<210> 142 
<211> 500 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
gccggcgagc 
gaatcacccc 
ctgcgacaac 
caagttctgg 
ccccgacgag 
aggcctgcag 
gtttggtggc 
gcctggcaga 



> 142 
cgaggcggcg 
ccggtccccg 
atgccggtgg 
cggatgaaca 
cggatgcccg 
atcaccgaca 
cagcagaagc 
cggggccgag 
csggcgggca 



acgaccgccg 
ccggcaccat 
agccgaaaaa 
ttaacctgcg 
agtgctacac 
cggccaagga 
agcagaaagg 
gtgggatccc 



ggagcgtgtg 
gctccccttg 
cggggagacg 
agaagtcatc 
ccgcggcagc 
ggaggcggtg 
ccgcggcatg 
gggcacaggc 



cagcggcggc 
tcactgctga 
cacaatggac 
tgcacgtcca 
accatcaagt 
gccaagggcc 
ggcggcgctg 
agaagccagc 



ggcggaagtg 
agacggctca 
acctggtgag 
gggacgggga 
acctgcgcat 
gcggccgcgg 
gccgaggtgt 
cagagaagaa 



60 
120 
180 
240 
300 
360 
420 
480 
500 



<210> 143 
<211> 400 
<212> DNA 
c213> homo sapien 



<400 
gaattcggca 
cccagaagaa 
ctgcgggctg 
cgccaggagg 
cagcaccaca 
gcctgaagga 
gtttgcacaa 



> 143 
cgagctcgga 
agcgaccggc 
ctccgggcca 
acatgaggcc 
gattataacc 
cccacggaca 
catttgcatc 



tgtcagcagg 
cccgaggcag 
gggtcgaccc 
ctgcctgcag 
ctccgtaaat 
cgtgactcca 
tacttgggac 



cgtcccaacc 
gaaggccggc 
gagggccagc 
tcagcaactt 
catctgcatc 
gcgttctcaa 
aaagcaagaa 



cagcaggaac 
tccggtgcag 
gcaagcagcg 
ggaatattca 
ccagctccca 
caacatctta 



tggcccaatt 
ggcgcgccgc 
gcaacaggag 
gacttcagac 
tcaaaagcca 
gatcaagtcg 



60 
120 
180 
240 
300 
360 
400 



<210> 144 
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<211> 243 
<212> DNA 
<213>"homo sapien 



<400> 144 

gaattcggca cgagccagcc cc^aaccgcg agcgacccgc cagcctccgc ct'cccgaggt 60 

gcccggattg cagacggagt ctccttcact: cagtgctcaa tggtgcccag gctggagtgc . 120 

agtggtgtga tcccggctcg ctacaacatc cacctcccag cagcctgcct tggcccccca 180 

aagtgccgag actgcagcct ctgcccggcc gtcaccccgt ctgggaagtg aggagcgttt 240 

ctg 243 

<210> 145 

<211> 450 

<212> DNA 

<213> homo sapien 



<400 
gaattcggca 
cggcggcggc 
tggaggtggc 
atttggtggc 
caacaccatc 
cttcaagcag 
gtacacagac 
accttcagct 



> 145 
cgaggacagc 
ggcggtggtg 
cgtggaggca 
cctcgggacc 
tttgtgcaag 
attggtatta 
agggasactg 
aaagcagcct 



aggaccgtgg 
gttacaaccg 
gaggtggcat 
aaggatcacg 
gcctgggtga 
ttaagacaaa 
gcaagctgaa 
attgactggt 



aggccgcggc 
cagcagtggt 
999cg93agt 
tcatgactcc 
gaatgttaca 
caagaaaacg 
gggagaggca 



aggggtggca 
ggctatgaac 
gaccgtggtg 
gaacaggata 
attgagtctg 
ggacagccca 
acggtctctt 



gtggtggcgg 
ccagaggtcg 
gcttcaataa 
attcagacaa 
tggctgatta 
tgattaattt 
ttgatgaccc 



60 
120 
180 
240 
300 
360 
420 
450 



<210> 146 
<211> 451 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
gcgggagatc 
cttcagtcgc 
gctgatccgc 
ctggtggaga 
gagctgggcg 
gcggcagcgc 
aaccgtgaga 



> 146 

cgagccatcg 
gacgcgaaat 
gagacagacg 
accaggagct 
accgcacgcg 
acacagcggg 
aggctgacaa 
acgcgtccag 



agtccctgcc 
accaagagat 
gggcgcagaa 
gggcgacgag 
gcaggtggac 
caacagcggc 
gcccaacagc 
caaccacgac 



tttcgacttg 


cagagaaatg 


tctcgctgat 


60 


cctgaaggag 


ctagacgagt 


gctacgagcg 


120 


gcggcggatg 


ctgcactgtg 


tgcagcgcgc 


130 


aagatccaga 


tcgtgagcca 


gatggtggag 


240 


agccacgtgg 


agctgttcga 


ggcgcagcag 


300 


aaggctggcg 


cggacaggcc 


caaaggcgag 


360 


aagcgctcac 


ggcggcagcg 


caacaacgag 


420 


c 






451 



<2X0> 147 

<211> 400 

<212> DNA 

<213> homo sapien 



<400 
gaattcggca 
ctcagaagaa 
ctgcgggctg 
cgccaggagg 
cagcatcaca 
gcctgaagga 
gtttgcacaa 



> 147 
cgagctcgga 
agcgatcggc 
cttcgggcca 
acacgaggct 
gattataacc 
cccatggaca 
catttgcatc 



tgtcagcagg 
cccgaggcag 
gggtcgaccc 
ctgcctgcag 
ctccgtaaat 
cgtgactcca 
tacttgggac 



cgtcccaacc 
gaaggccggc 
gagggccagc 
tcagcaactt 
catctgcatc 
gtgttctcaa 
aaagcaagaa 



cagcaggaac 
tccggtgcag 
gcaagcagcg 
ggaatattca 
ccagccccca 
caacatctta 



tggctcaatt 
ggcgcgccgc 
gcaacaggag 
gacttcagac 
tcaaaagcca 
gatcaagttg 



60 
120 
180 
240 
300 
360 
400 
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<210> 148 
<2ll> 503 
<212> DNA 
<213> Homo sapien 



<400> 148 

aaaagaattc ggcacgagcg gcgccgctca tccccctctc ccagcagatt cccactggaa 60 

actcgttgta tgaaccttat tacaagcagg tcgatccggc atacacaggg agggtggggg 120 

cgagtgaagc tgcgcttttt ctaaagaagt ctggcctctc ggacattatc cttgggaaga 180 

tatgggactt ggccgaccca gaaggcaaag ggctctcgga caaacagggt ttccatgtcg 240 

cactgagacc ggtggcctgt gcacagagtg gccatgaagt taccttgagc aatctgaact 300 

tgagcatgcc accgcctaaa tttcacgaca ccagcagccc tccgatggtc acaccgccct 360 

ctgcagaggc ccactgggct gtgagggtgg aagaaaaggc caaatttgat gggattcctg 420 

aaagcctctt gcccatcaat ggtttgctct ctggagacaa agccaagcca gccctcatga 480 

actcaaagcc gcctctcgac gcc i 503 



<210> 149 

<211> 1061 

<212> DNA 

<213> homo sapien 



<400> 149 

gaattcggca cgaggccctt tccagcaacc ccaaggccca ggtggaggcc atcgaagggg 60 

gagccctgca gaagctgctg gtcaccccgg ccacggagca gccgcncact gcaaagaaga 120 

aggtcctgct tgcactgtgc tccctgctgc gccacccccc ccatgcccag cggcagttcc 180 

cgaagctcgg ggggccgcag gtcctgagga ccctggtgca ggagaagggc acggaggtgc 24 0 

tcgccgtgcg cgtggtcaca ctgctctacg acccggtcac ggagaagatg ttcgccgagg 300 

aggaggctga gctgacccag gagatgcccc cagagaagcc gcagcagtat cgccaggtac 360 

acctcctgcc aggcctgtgg gaacagggct ggtgcgagac cacggcccac ctcctggcgc 42 0 

tgcccgagca cgatgcccgc gagaaggcgc tgcagacact gggcgtcctc ctgaccacct 480 

gccgggaccg ctaccgtcag gacccccagc tcggcaggac accggccagc ctgcaggctg 54 0 

agtaccaggt gctggccagc ctggagctgc aggatggtga ggacgagggc tacctccagg 600 

agccgctggg ctctgccaac agctcgccga aggagctgag acgaggcccc acaccagtac 660 

tggactggga tgccgccagc gaggctgagg ggcgccagcg tgggcgggct tcccaggcag 720 

gaggacatcc tggcagcgcti ggctitggcca ttaaacggaa acctgaaggc catccccttt 780 

ctgctgtgtg tccgtgtaga ctgggcacag ccccgtggcc ggggggccag gcgagtggct 84 0 

gggcgatggg ccctgctgac gtgcagggct cagcccaggg catccaggaa caggccccag 900 

ggcaggaacc tgggcccagg agttgcaagc ccctgctGcc taccaagcag cagctccgta 96 0 

ccttgggaag tcgcttaatt gctctgagct tgtttcccca cctgncagga gcgccaccaa 1020 

aggagaaaaa tcacgcaaaa aaaaaaaaaa aaaaacccga g 1061 



<210> 150 
<211> 781 
<212> DNA 
<213> homo sapien 



<400> 150 

gaattcggca cgagaaatgg cggcaggggc cgaagcggca gccgaagtgg cggcgacaga 60 

acccaaaatg gaggaagaga gcggcgcgcc ctgcgtgccg agcggcaacg gagccccggg 120- 

cccgaagggt gaagaacgac ctactcagaa tgagaagagg aaggagaaaa acacaaaaag 180 

aggaggcaat cgccctgagc catatcccaa cccaactaaa agatacagag ccttcattac 240 

aaatatacct tctgatgcga aacggcagtc acttaaagac ccggttaaag aaaaagctgg 300 

tgaggtaaca tacgcggagc tcttaacgga cgctgaagga aagccaaggg gatgtgctgc 360 

tgtcgaatcc aagatggagg agagcatgaa aaaagccgcc gaagttccaa acaagcacag 420 

tctgagtgga aggccactga aagccaagga agatcctgat ggtgaacatg caaggagagc 480 
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aatgcaaaag 
tggctggaag 
tctggaagat 
tgaagctgtg 
cgccaagacg 
c 



gctggaagac 
aaactgaagg 
aaagatggga 
caagcaatac 
gacgagaggg 



tcggaagcac 

aagtatttag 
aaagccgcgg 
ccatgtttaa 
ctctaccaaa 



agtatttgta 
tatggctggc 
aataggcatt 
tggccagtcg 

gggagacttc 



gcaaatctgg 
gtggtggtcc 
gtgacttttg 
ctgtt tgata 
ttccctcctg 



attataaagt 
gagcagacat 
aacagtccat 

gaccgatgca 
aacgccacag 



540 
600 
660 
720 
780 
781 



<210> 151 

<211> 3275 

<212> DNA 

<213> Homo sapien 

<400> 151 
cttaagtgga tcctgcatca ggagggagca 
gcttgaggaa gcaagttgga cccgcactcc 
tctgctaccc agtatgttgg ctgaccacag 
gaaaagtgga gagcacccta atccagacca 
gctacataac tcggaacccg ccaaggagct 
tctactaaaa gcgcaaaaga aggcccagag 
gaagaaaaag cttcgaacta tacttcaagt 
gcacgtacaa aaagactcca aagggggtct 
acttgactac ctcattaagt tttcaaaact 
acaaacactc gaaggatcta ctgtccaaat 
cagttcccaa aaacgccaag gaaaaggaag 
cagagaaaaa aacacaatta tcgaagaccg 
aatctgccca gccagagata caaccacaag 
tagattattc aaacaaacaa ggcgaagagc 
caaatctccc aaaacgctgg gatacgctca 
agtcccttaa grcctgggag gcccctggta 
cctcagaaca gaggaaacaa gacacctcaa 
agaagcagga gatccccaaa tccaagccai: 
aacccaaagc agggtacgtc caagaggaac_ 
cagttcagct gcagaaagaa caagatccaa 
ccatgcagag cgaacagaac accaccaagt: 
atccaaaaca gccagagacc ccaaaatcct: 
cttcaacatc acagccacag actnctccaa 
taccaaatga ccagctgctg cccaggaagc 
ctgtgcatca gcccgtaggc tcttcctcna 
aaaaactgca ggatctgatg actcagaccc 
ttcttgactt: tgacaaacct: tcaagcgcaa 
caggtagccc cgtagcatct aaagaacaaa 
agccgccaca ggcatttaac gttaatgcac 
aagaatcccc tcactcacct ggctacaatc 
caccccagtg ccaaccgcca cccatacatg 
cagcaaacca tcaccctgac ggaactatcc 
cagcacagac gaatgtgtct czcaqeiCcxia 
ttagaggatg tactcgtggc gggagaccaa 
acaaaggccc tgacactcac agaggacccc 
tgcagttcca agccagagag cacccnggag 
^9tgctataa gcgaggaggg acacccggcg 
gcgactcccc ccaggcgagc agcccagaaa 
ccggacaagg agacccccgc agcacgaccc 
ccaccatact gccagcacac gtccaccctc 
cagccagaac ccctaatctg gcccctggaa 
ttctgaacaa cccaggagaa accLccgatc 



gacaccggag 
agcccgtgga 
gctcaaactg 
gctggaagcc 
tcaaaaaacc 
aagggagcac 
tcagtatgta 
gaacggcgca 
gacccgccct 
cgccgaactc 
caccaccgga 
aatctgtcaa 
agtcccttaa 
aaccttggga 
ctgaaccaga 
agcaccagga 
aact caggtc 
ctcctagcca 
aaaagaaaca 
agaagcaaac 
catggaccac 
gggaaaacaa 
agtccrgggg 
tgaacacaga 
cccttccgaa 
aaggaacttg 
tcccaacgtc 
atctgtccag 
ctctgccccc 
aaagctccac 
tagaacaaac 
aagcaagcaa 
ctcagccatt 
taaccaattc 
cttcaatttc 
cacctcattc 
gcccacgagc 
gagacaacga 
ctgtggatgt 
tgcctcagca 
ctttagacca 
cccagcccgg 



aaagaaaaac 
gatgaaccta 
gaggattat^ 
gtagagaaat 
tcctctgggt 
acgccaaaac 
ttgcagaact 
gtgtatt tgc 
gaaagaaatg 
aggctatctt 
ggaagaaatg 
agagtcagag 
cagacgctac 
agcagattat 
tggccaagag 
ggtatccaag 
tactccgccg 
gtggaagcaa 
ggagacacca 
tccaaagtct 
tcccatgtgt 
tgtcgagagt 
agtagctaca 
acccaaagat 
ggatccagta 
Caactttatg 
acaaccgcct 
tcaaagtgat 
acgaaaagaa 
cacagcaagc 
tgcccattct 
tggcagcctt 
tgccaatagc 
ccatcggtcc 
caatggaaac 
ccaaagggat 
aaattcgaga 
aacctttaac 
gccagtgaca 
gatgcgagcc 
acctattgtg 
tagatt taat 



aagctgcgct 


60 


ggactgtgat 


120 


aggatcgcct 


180 


atgaagaagt 


o /I ri 
24 0 


tgagcctaga 


3 00 


ttgaggccga 




tgacacagga 




ccccaaaaga 


^ ft rj 

^ O Vj 


aaagtctgag 


b4 U 




6 00 


\^ CIO L. a x> O.CI ^ 


660 


f-rrc^raac era 


720 


atgacagaag 


780 


gc tagaaaac 


840 


aagaaacagg 


900 


cctgcagctt 


960 


gaagagcaga 


1020 


gatacaccta 


1080 


aagctgcggc 


1140 


tggacacctt 


1200 


gaagaacagg 


1260 


caaaaacact 


1320 


gcaagcccca 


1380 


gtgcctaagc 


1440 


ttgaggaaag 


1500 


caagagcctg 


,1560 


tcagctactc 


1620 


tttcttcaag 


1680 


caagaaataa 


1740 


acacaaacac 


1800 


caagagactg 


1860 


gccccccacc 


1920 


cggggatctg 


1980 


cccggtggtt 


2040 


tacagccagc 


2100 


aactcccagc 


2160 


gcagggcgga 


2220 


agtggtgacc 


2280 


aatccagcag 


2340 


gcctcctcag 


2400 


tttgatcttc 


2460 


tgcccagcga 


2520 
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atggcactta cgctctcatt tttcacatgc taaagc£ggc agtgaatgtg ccaccgtatg 2580 

ccaaccccac gaagaacgaa gaggtcctgg tatcagccca tgccaatgat ggtgccccag 2640 

accatgaaac tgccagcaat catgcaattc ttcagctctt ccagggagac cagatatggt 2700 

tacgcctgca caggggagca attcanggaa gtagctggaa atatcctacg ttctcaggct 2760 

atcccctcta tcaagaccga aagtcagtac agcattgaca ataaaaggat ggcgttctaa 2820 

tcagtgggat tgaaggaaaa gtagtctttg ccctcatgac tgatcggttt aggaaaatgt 2880 

tcttgttcct: agagggagga g^ccttact tttttgtttt cctccctgag gtgaaaaatc 2940 

aagctgaatg acaattagca ctaatctggc actttataaa ttgtgacgca gccccgctag 3000 

tcaagctgcg aatgtatatt gtttgcactc aatccttaac tgtattaacg ttcagcttac 3060 

taaactgacc gcctcaagtc caggcaagtt acaatgccct gctgcgcctc aataaaaaag 3120 

titacatgcaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3180 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 324 0 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaac tcgag 3275 



<210> 152 

<211> 2179 

<212> DMA 

<213> homo sapien 



c400> 152 

gaacucggca ccaggcacca tcaaatgcga ggcagcctcc acctactaca acatttgtgc 60 

tgaatcaaat aaaccacctt ccacccttgg gatctacaac tgtaatgact aaaacaccac 120 

ctgtaacaac caacaggcaa accatcactc taaccaagcc tatccagacc actgcaagca 180 

cacgcccgcc agtcccagca ccaacagcac gaaatgccat gacctctgca ccttcaaaag 240 

accaagtcca gcttaaagac ccactgaaaa ataatagcct taatgaactg atgaaactaa 300 

agccacccgc taacattgct cagccagtag caacagcagc tactgatgta agcaatggta 360 

cagtaaagaa agagcctccc aataaagaag gagctagaac gtggataaac gacatgaaga 420 

tgaggagtt::: tcccccaacc acgaaggtuc ctgttgcaaa agaagatgat gaaccagagg 480 

aagaagatga agaagaaacg ggccatgcag aaacctatgc agaatacatg ccaataaaat 540 

taaaaatcgg cctacgtcat ccagatgctg tagcggaaac cagctcttta tccagtgtta 600 

ccccccccga tgcccggcac aaaacatcca tctctgagga aaccatcgat aatggccggt 660 

tatcagcact gcagcccgag gcaatcacac atigcagccca gcaacatgaa acttccctac 720 

ctaacggaga tcgtrgctggc tccttaatag gtgatggtgc cggtgtagga aaaggaagga 780 

cgatagcagg aatcatctat: gaaaattatt tgttgagtag aaaacgagca ccgcggttta 840 

gtgccccaaa tgacccaaag tatgacgctg aaagagattc aagggatact ggagcaaaaa 900 

acactctggt tcactcgt ca aacaagtitLa aacacggaaa aatttcttcc aaacacaatg 960 

ggagcgtgaa aaagggcgtc acctctgcca cttacccttc acttattggt gaaagccagt 1020 

ctggcggcaa gcataaaacc aggctaaaac aacctctgca tcggcgcggt gatgacttcg 1080 

atggagtgat agcgctcgat gagtgtcata aagccaaaaa cttacgcccc gttggttcct 1140 

caaagccaac caagacaggc ccagcagttt tagagcttca gaacaaattg ccaaaagcca 1200 

gagtcgttca tgccagcgca actggcgctc ctgaaccacg caacatggcc tatatgaacc 1260 

gtctcggcac acggggcgag ggtactccac ccagagaatt cagcgacttt: attcaagcag 1320 

tagaacggag aggagccggc gccacggaaa tagctgctat: ggatatgaag cttagaggaa 1380 

. Cgtacaccgc tcgacaaccg agccttaccg gagcgacccc caaaactgag gaagtccttc 144 0 

tttcccagag ctacgccaaa acgtaraaca aagctgtcaa gctgtgggtc accgccagag 1500 

agcggtctca gcaagccgca gacccgactg acgctgagca acgaacgaag aagtccatgt 1560 

9999tcagtt ccggtccgcc caccagaggc ncctcaaata cctacgcata gcacccaaag 1620 

ttaaaagggt tgtgcaacca gctcgagagg aaatcaagaa cggaaaacgt gttgcaactg 1680 

gtccgcagtc tacaggagaa gctagaacac cagaagctct ggaagagggc gggggagaat 174 0 

tgaacgacm cgcctcaacc gccaaaggcg cgccgcagec acccaccgaa aaacattctc 1800 

ctgctccaga caggaaaaaa. ctccacagcc cacGaggaac cgactcgaca gccccaagra 1860 

acaacagccc gccaagagac agtccctgca aagaaaataa aataaagaag cggaaaggtg 1920 

aagaaacaac tcgagaagcc aaaaaagcac gaaaagcagg tggcctcacc ggcagcagtt 1980 

ctgacgacag cggaagcgaa tctgacgccc crgacaacga agaaagcgac tacgagagct 204 0 

ctaaaaacat gagtcccgga gacgacgacg acttcaaecc attcttagat gagtccaatg 2100 
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aggacgacga aaatgacccc tggtcaatta aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 216 0 

aaaaaaaaaa aaacccgag 2179 

<210> 153 
<211> 2109 
<212> DNA 

<213> Homo sapieri ' 
<400> 153 

cagagagccc caggcatcga ggagaaggcg gcggagaatg gggccctggg gtcccccgag 60 

agagaagaga aagtgccgga gaatggggag ctgacacccc caaggaggga ggagaaagcg 12 0 

ctggagaacg gggagccgag gtccccagag gccggggaga aggtgctggt gaatgggggc 18 0 

ctgacacccc caaagagcga ggacaaggtg tcagagaacg ggggcctgag atcccccagg 240 

aacacggaga ggccaccaga gactgggccc tggagagccc cagggccctg ggagaagacg 3 00 

cccgagagtc ggggtccagc ccccacgatc ggggagccag ccccagagac ctctctggag 360 

agagcccctg cacccagcgc agtggtcccc tcccggaacg gcggggagac agcccctggc 420 

cccctcggcc cagcccccaa gaacgggacg ctggaacccg ggaccgagag gagagccccc 480 

gagactgggg gggcgccgag agccccaggg gctgggaggc tggacctcgg gagcgggggc 540 

cgagccccag tgggcacggg gacggccccc ggcggcggcc ccggaagcgg cgtggacgca 6 00 

aaggccggat gggcagacaa cacgaggccg cagccaccgc cgccaccgct gccaccgcca 660 

ccggaggcac agccgaggag gctggagcca gcgcccccga gagccaggcc ggaggtggcc 720 

cccgagggag agcccggggc cccagacagc agggccggcg gagacacggc actcagcgga 780 

gacggggacc cccccaagcc cgagaggaag ggccccgaga tgccacgacc actcttggac 84 0 

ttgggacccc cccaggggaa cagcgagcag accaaagcca ggctctcccg gcncccgccg 900 

gcgccgccgc cgctcacgct cacgccatcc ccggggccgg gcccgcggcg gcccccgtgg 960 

gagggcgcgg acgccggggc ggctggcggg gaggccggcg gggcgggagc gccggggccg 1020 

gcggaggagg acggggagga cgaggacgag gacgaggagg aggacgagga ggcggcggcg 108 0 

ccgggcgcgg cggcggggcc gcggggcccc gggagggcgc gagcagcccc ggtgcccgtc 114 0 

gcggcgagca gcgccgacgc ggacgcggcc cgcccgccgc gggggctgct caaguctccg 1200 ' 

cgcggggccg acgagccaga ggacagcgag ccggagagga agcgcaagat ggtctccttc 1260 

cacggggacg cgaccgtcca octet tcgac caggagacgc caaccaacga gctgagcgtc 132 0 

caggcccccc ccgaggggga cacggacccg tcaacgcctc cagcgccccc gacacctccc 1380 

caccccgcca cccccggaga tgggcttccc agcaacgaca gcggctttgg aggcagtttc 1440 

gagtgggcgg aggattcccc cctcctcccc cctccaggcc ccccgctgtg cttctcccgc 1500 

ttctccgtct cgcctgcgct ggagaccccg gggccacccg cccgggcccc cgacgcccgg 1560 

cccgcaggcc ccgtggagaa ttgattcccc gaagacccga ccccgctgca ccctcagaag 1620 

aggggttgag aatggaatcc tctgtggacg acggcgccac tgccaccacc gcagacgccg 1680 

cctctgggga ggcccccgag gctgggccct ccccctccca ctcccctacc atgtgccaaa 1740 

cgggaggccc cgggcccccg cccccccagc cccccagatg gctcccctga cccccctgac 18 00 

cccctcggag ccaaatgagg caggaatccc cccgcccctc catagagagc cgcctttctc 1860 

ggaactgaac tgaactcttt tgggcctgga gcccctcgac acagcggagg tccctcctca 192 0 

cccactcctg gcccaagaca ggggccgcag gcrtcgggga cccggacccc ccattccgcg 198 0 

tctccccttt ccctccccag cccggcccct ggaggggcct ctggttcaaa ccttcgcgtg 204 0 

gcattttcac attatttaaa aaagacaaaa acaacttttt ggaggaaaaa aaaaaaaaaa 2100 

aaactcgag 2109 

<210> 154 

<211> 1411 

<212> DNA 

<213> homo sapien 

<400> 154 

gaattcggca ccaggggaga tgaggaagtt cgatgttcct agcatggagt ctacccttaa 60 

ccagccagcc atgctagaga cgttatactc agatccacat taccgagccc acttccccaa 120 

cccaagacct gatacaaata aggatgtata caaagtattg ccagaatcca agaaggcacc 18 0 
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gggcagcggc gcagtatttg agaggaacgg accacatgct agcagtagtg gggtgctccc 24 0 

tttgggactc cagcctgcgc ctggactttc caagtcacca tcctctcagg tgtggcaacc 300 

aagccctgac ccccggcacc ccggagaaca atcctgtgaa ctcagcactt gtcgacagca 360 

9tcggaactg acccgtttac agatggagca aacgcagctt cagaacggag ccacgtgtca 420 

ccaccccgct gctctcgccc catcactgcc caccctagag ccagcacagt ggctcagcat 480 

cctgaacagt aacgagcatc tc^'tgaagga gaaggagctc ctcattgaca agcaaaggaa 540 

gcatatctct cagctggagc agaaagtgcg agagagtgaa ctgcaagtcc acagtgccct 6 00 

tttgggccgc cctgccccct ttggggatgt ctgcttattg aggctacagg agttgcagcg 660 

agagaacact ttcctacggg cacagcttgc acagaagaca gaagccccga gcaaggagaa 720 

gatggagctt: gaaaagaaac tctctgcatc tgaagttgaa attcagctca ttagggagtc 780 

tctaaaagtg acactacaga agcattcgga ggaggggaag aaacaggagg aaagggtcaa 84 0 

aggtcgtgac aaacacacca ataatctgaa aaagaaatgt: cagaaggaac cagagcagaa 900 

ccgggagaag cagcagcgta ttgaaacctt ggagcgctac ctagctgacc tgcccaccct 960 

agaagaccat cagaaacaga cggagcagct taaggacgct gaattaaaga acacagaact 1020 

gcaagagaga gtggctgagc tggagacttt: gctggaggac acccaggcaa cccgcagaga 108 0 

gaaggaggtt cagcnggaaa gtctgagaca aagagaagca gacccctcCt ctgcnagaca 1140 

taggtaatgc cccgtgcacc tgggggaagg agggagttcg gctccggtgc tctgctaacc 1200 

cttgtgtgct caacagtgtt: catttcaagc tccttcctcc taagagctct gtgtcccttg 1260 

aattgaaagt cacntatggc cgggtgtggc ggcgcacacc tctaatccca gcacttggga 1320 

gtcagaggca ggctaatttc cgagtttcag gacagccagg gctacacaga gaaaccctgt 1380 

ctcaaacaaa aaaaaaaaaa aaaaacccga g 1411 



<210> 155 

<211> 678 

<212> DNA 

<213> homo sapien 



<400> 155 

ctggagtgaa gggagctagt ggcaaaggga gctggtggag gggtggcggc aggggtaagg 6 0 

ggcaggggac accctcnaga cggagagcgg gctccgaggt cccggctggc cctcggtgcg 12 0 

cccgcccctg tgttggcccc acaatccctg gcaatgagag gccagggttc actggacaga 18 0 

gtcagttgtg gggcccagag ggtcagcaat. caatcaatcc tccgaatcca gagacctaga 24 0 

cccagtcgtc cgcattagga ctggaggggg gtcaataggt tcagtgtctg agacgccaag 300 

ggaacccgtc ttttgatttg gggctcaaca tacagagttc aggcacctgc aggaactitgc 360 

ccccccaggc acagggggcg gccttcacca tttticgagac cagatcctgg ctgggagccc 420 

cgaggcaccc tccgtgccca acgctgatgc ccgctccgac ttccccttga gtgctatgtt 480 

ggaagcccac cgacgccagc gtcaccccct: cctactcctt ggcaccacgg ctaacaggac 540 

gcaatccctc aactacggct gcatcgttga gaatccacag acacacgagg tattgcacta 600 

tgtggagaaa cccagcacat: ttatcagtga catcatca'ac tgcggcacct acctcctttc 660 

tcctgaagcc ccgaagcc 678 



<210> 156 

<2ll> 2668 

<212> DNA 

<213> Homo sapien 



<400> 156 

gggaaggcgg ccgcgccgct gggcgggggc gggagccgga gccggagctg gagccggggc 60 

cggggcccgg gtcagcgcct gagccgggag aagagctcga gatcgtggac cgaagccagc 120 

tgcccggccc aggcgacctg cggagcgcaa cgaggccgcg ggcggccgag ggGtiggtcgg lao 

cgcccatccc gaccccggca cgcagggcca ccgggaaccc gccggcgagc tgcgggagcg 240 

cgccgcgcgc ggccgcgggg ctgggcggcg gggacagcgg ggacggcacg gcgcgcgcag 3 00 

cttctaagtg ccagatgacg gaggagcgtg ccaacctgat gcacatgatg aaacccagca 360 

tcaaggcgct gctccagtcg gctctgagcc tgggccgcag cctggacgcg gaccacgccc 420 

ccttgcagca gttcttcgca gcgacggagc accgcctcaa acacgggctg aaagccaaga 480 
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agagttttat tggccaaaat aaatcatcct tcggtccttt ggagctggtg gagaaacttt 540 

gtccagaagc atcagatata gcgactagtg tcagaaatct tccagaatta aagacagctg 600 

tgggaagagg ccgagcgcgg ccttatcttg cacccacgca aaagaaactg gcagactacc 660 

tgaaagtgct tatagacaat aaacatctcc taagcgagtt ctatgagcct gaggccttaa 720 

cgacggagga agaagggatg gcgattgttg gtctgctggc gggactcaat gttctcgatg 780 

ccaatctctg cctgaaagga ga^gacttgg attctcaggt tggagcaata gatttttccc 840 

tctaccctaa ggatgtgcag gatcccgatg gcggcaagga gcatgaaaga attactgatg 900 

tccccgatca aaaaaattac gcggaagaac ttaaccggca ctcgagctgc acagctgggg 960 

accttca.aac caagatagac ggcttggaaa agactaactc aaagcttcaa gaagagcttt 1020 

cagctgcaac agaccgaatt tgctcacctc aagaagaaca gcagcagtta agagaacaaa 1080 

atgaattaat tcgagaaaga agtgaaaaga gtgtagagat aacaaaacag gataccaaag 1140 

ttgagccgga gactcacaag caaactcggc aaggtctgga tgaaatgtac agtgatgtgt 1200 

ggaagcagct aaaagaggag aagaaagtcc ggttggaact ggaaaaagaa ctggagttac 1260 

' aaattggaat gaaaaccgaa atggaaattg caacgaagct actggaaaag gacacccacg 1320 

agaagcagga cacactagtc gccccccgcc agcagctgga agaagtcaaa gcgattaacc 1380 

tacagacgtt tcacaaagcc cagaacgcag agagcagttt gcagcagaag aatgaagcca 1440 

tcacaccctc tgaaggaaaa accaaccaag ttacgtccag catgaaacaa acggaagaaa 1500 

ggttgcagca ctcggagcgg gcgaggcagg gggctgagga gcggagccac aagctgcagc 1560 

aggagctggg cgggaggacc ggcgccccgc agccgcagct ctcccagctg cacgagcaac 1620 

gctcaagcct ggagaaagaa tcgaaatcag aaaaagagca aagacaggct cttcagcgcg 1680 

aattacagca cgagaaagac actccccctc tactcaggat ggagccgcaa caagtggaag 174 0 

gactgaaaaa ggagtcgcgg gagcttcagg acgagaaggc agagccgcag aagatctgcg 1800 

aggagcagga acaagccccc caggaaacgg gcctgcacct cagccagtcc aagctgaaga 1860 

tggaagatat aaaagaagtg aaccaggcac tgaagggcca cgcctggctg aaagatgacg 1920 

aagcgacaca ctgtaggcag tgcgagaagg agttccccat ttcccggaga aagcaccacc 1980 

gccggaactg tggccacatc tcctgcaaca cctgccccag caacgagccg gccccgccct 2040^ 

cctaccccaa -gccggtgcga gtgtgcgaca gccgccacac cctgctcctg cagcgccgct 2100 

cctccacggc cccctgaacg tccgccctica ggagcacagc ctcacggaca gtgccaaacc 2160 

ctgtgggtct ccaggggctt: gggaaatgtg ttctttccca agagtatcaa aggaaagaat 2220 

caaattcctt gcccggtcac tggcactcca gaagacagcg cgccggaacc ggcagccctc 228 0 

acctttccgc gacctgtccg gaattaactic ctccggatgg aaacctccac ctcacttggt 2340 

tacatcacgg ctctggttca gatacaacrc catgatttcg ctactatcat: ttctcacccc 2400 

tcaaagaatc taacccatcc tacagcagrt cagccccgcc agcgagtagt tttcctcccc 2460 

caccttcctt ctaaaaacct gacccatgca cagcgtccga cacacacgga gcccgccagc 2520 

gtgccttccc tgcctcagac aagagatctg ccacttcacg cccccgtgac tacccaccac 2580 

tggccctgca ataaaatcat ttattcctca aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2640 

aaaaaaaaaa aaaaaaaaaa aacncgag 2668 



<210> 157 

<211> 2313 

<212> DNA 

<213> homo sapien 



<400> 157 

gaatccggca ccaggccggg cgggcgcccc agccacggcc ccgcgcaagg aaccgcccaa 60 

gtccatctgg tacgccttta ccgcgccgca cgtggagaag agtggcaaag tctccaagcc 120 

ccagcccaag gcgctgtccc acaacccgca cacggccccg cacacccccc acgaccccgc 180 

ggccctggag gaacacttcc gagatgatga cgacggccct gtgcccagcc agggacacac 24 0 

gccctacctc aacaagcaca tcccggacaa ggcggaggag ggggcccccg tcaaagagca 300 

ccttgacgag ccgcgccgga cgcrgaccgc caagaagaac caccgggcag atagcaacgg 360 

gaacagtatg ccctccaatc aggacgccce ccgcctccgg tgcctcttca acctcccgtc 420 

cgaggacaag taccccccga ccacggcccc tgacgaggcg gaacacccgc tgaaaaaggc 480 

actcagcagc acgagcttgg aggtgagctt gggtgagctg gaggagcttc cggcccagga 540 

ggcccaggcg gcccagacca ccggggggct: cagcgcccgg cagctcccgg agccctccaa 600 

ttcgggccgc tgcccgcggg gcgcgggccg ggacaccccc agcacggcca tccacgaggt 660 
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ctaccaggag cccacccaag atgtcccgaa gcagggccac ctgtggaagc gagggcacct 720 

gagaaggaac tgggccgaac gctggtccca gctgcagccc agctgcctct gccactttgg 780 

gagcgaagag cgcaaagaga aaaggggcat tatcccgctg gatgcacact gctgcgcgga 84 0 

ggtgctgcca gaccgcgacg gaaagcgctg catgccctgt gtgaagacag ccacccgcac 9 00 

gtacgagatg agcgcctcag acacgcgcca gcgccaggag tggacagctg ccatccagat 960 

ggcgacccgg ctgcaggccg .Sggggaagac gtccctacac aaggacctga agcagaaacg 1020 

gcgcgagcag cgggagcagc gggagcggcg ccgggcggcc aaggaagagg agctgctgcg 108 0 " 

gctgcagcag ccgcaggagg agaaggagcg gaagctgcag gagctggagc tgctgcagga 114 0 

ggcgcagcgg caggccgagc ggctgctgca ggaggaggag gaacggcgcc gcagccagca 1200 

ccgcgagctg cagcaggcgc ccgagggcca actgcgcgag gcggagcagg cccgggcctc 1260 

catgcaggcc gagatggagc tgaaggagga ggaggctgcc cggcagcggc agcgcatcaa 1320 

ggagctggag gagatgcagc agcggctgca ggaggccctg caactagagg tgaaagctcg 138 0 

gcgagatgaa gaatctgtgc gaaccgctca gaccagactg ctggaagagg aggaagagaa 144 0 

gccgaagcag tcgatgcagc tgaaggagga gcaggagcgc tacatcgaac gggcgcagca 150 0 

ggagaaggaa gagccgcagc aggagatggc acagcagagc cgctccctgc agcaggccca 156 0 

gcagcagctg gaggaggtgc ggcagaaccg gcagagggct gacgagg"atg tggaggctgc 162 0 

ccagagaaaa ccgcgccagg ccagcaccaa cgtgaaacac tggaatgtcc agacgaaccg 168 0 

gctgatgcat ccaattgagc ctggagataa gcgtccggcc acaagcagct ccctctcagg 174 0 

cctccagccc cccccgcttg cccaccgtga ctcctcccca aagcgcctga cccgctgggg 1800 

atcccagggc aacaggaccc cctcgcccaa cagcaatgag cagcagaagr ccctcaatgg 1860 

tggggatgag gcncctgccc cggcttccac cccccaggaa gacaaaccgg atccagcacc 1920 

agaaaattag cctctcttag ccccttgttc ttcccaacgt catatccacc aggacctggc 1980 

cacagccggc ccgtgggtga tcccagctct taccaggaga gggagctgag gtcctggtgc 204 0 

caggggccca ggccccccaa ccataaacag tccaggatgg aacccggttc accctccata 2100 

ccagctccaa gccccagacc atgggagctg tccgggatgc tgatccttga gaactcggcc 216 0 

ctigtgcttta gacccaagga cccgactccc gggctaggaa agagagaaca agcaagccgg 2220 

ggccacccgc ccccaggcgg ccaccaagtc gcggaagcac acctccaaat aaaaactgcc 2280 

ctcagaacga aaaaaaaaaa aaaaaaactc gag 2313 



<210> 158 

<211> 2114 

<212> DNA 

<213> homo sapien 



<400> 158 

gaattcggca cgaggaagaa ctcgcctccg tcgagtgcaa gtagccaaac aataaccaag 60 

gagaataaca gaaatgccca tctggagcac tcagagcaga atcctggttc atcagcaggt 120 

gacacctcag cagcgcacca ggcggttcta ggagaaaact tgatagccac agcccttcgt 180 

cctcctggca gcgggcctca gtctgatttg aaggac^gtgg ccagcacagc aggagaggag 240 

g999scacaa gcctccggga gagcctccac ccagccactc ggccccctaa ggcagggcgc 300 

catactaagc agctcgcctc caggaattgc cctgaagaga aatccccaca aacctccatc 360 

ctaaaggaag gtaacaggga cacaagcttg gacttccgac ccgtagcgtc tccagcaaat 420 

ggggttgaag gagtccgagc ggatcaggat gatgatcaag atagcccttc cctgaagctc 480 

' ccccagaaca ttgccgtaca gaccgactct aagacagctg attcagaggt aaacacagat 540 

caagatactg aaaagaactc ggataaaatg acgacagaga gaaccctgct gaaagagcgc 600 

caccaggagg ccctggacaa acagaggcaa gcggagaatc agctccaagc gcaattaaag 660 

cagcttcagc aaaggagaga agaggaaatg aagaatcacc aggagatatt aaaggctacc 720 

caggatgcga caataaagcg ggaagaaaca aagaagaaga cagagaaaga gaagaaggag 78 0 

ccttcgcaga aggagcagga tctgaaagcc gaaatcgaga agcctcgcga gaagggcaga 84 0 

agagaggtgt gggaaatgga actggataga . ctcaagaatc aggacggcga aataaatagg 900 

aacatcacgg aagagactga acgggcctgg aaggcagaga ccccatcact agagagccgg 960 

aaagagccac tggcactgaa accagaagaa gcagaaaaag aggcagaact gcaccttact 1020 

tacctcaagt caactccccc aacactggag acagttcgnc ccaaacagga gcgggagacg 1080 

agactgaacg gagcccggat aacgaaaaag aacgttcgcg accaatccaa tagtcatacc 1140 

cagttagcga ggaacggagc caagccgagc agccttcctc aaatccccac tcccacttta 1200 
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cctccacccc catcagagac agacttcatg cttcaggtgt ttcaacccag tccctctctg 1260 

gctcctcgga tgcccctctc cactgggcag gtcacaatgc ccatggttat gcccagtgca 1320 

gacccccgct ccttgtcttt cccaatcctg aaccctgccc tttcccagcc cagccagcct 1380 

tcctcacccc ttcccggctc ccatggcaga aatagccctg gcttgggttc ccctgticagc 1440 

cccggcgccg aattcggcac gaggtaccac tggtctgcgt gccagaggag ggcgtcgcca 1500 

tagaaccagc ggccacagtc gtggjtggtgg tggtcagcac tgtgggggtg tgggtggtcc 1560 

ccgggacgga ggagggggtc accgtgaagc cactggctgt gggtgtggcg gctgtgctga 1620 

tccacactgg aggcgtgcgt gccgtccctg ggctgaagga gggggtgact gtgaagcccg 1680 

tggttgtggt agtcggcact ttggtagtgt gagccgtccc tggggtggaa gagggggtgg 1740 

ccacagagcc ggtggccctg gttgtggtgg ccgtggtggt aagcactgtg gaggtgtggg 1800 

cagtctctgg agtggaggag ggtgtggctg tggacatggt ggccgtgggt gtggtggtct 1860 

gcgataggcg ggtccaggtg gtgcccaggg aggaggaggg gacggctgta aagctggcag 1920 

ccgtgggtgc ggtggctgtg cttctcagtg ctggaagggc ggttgcagtc cctggactgg 1980 

agaagggagc ggctttggag ctggtgactg tgggtgtcgt ggccgtggtg ctcacatgtg 204 0 

gggtgccagc agttgcctgg gtggaggagg cggtggccgt ggatccggtg ggcaccgcca 2100 

cgggagtact tcca ^ 2114 

<210> 159 
<211> 278 
<212> DNA 
<213> homo sapien 



<400> 159 

gaatccggca caggcaacct tgcctggggt acttaaaaaa aaaaaaaaaa aaaaaaaaag 60 

tcaaatatcc gagcactaat ttcctgaaaa gtatgctccg atagatgaac agaccattaa 120 

cgcagaatga gaatcactcc taaaataggt aatggcaaaa attaaattga caactacctc 180 

tctctatgca gaaggaaaca tcacctatat gacatcatca ccatctaccg atactcgccg 240 

gcagcgctaa taatggcttt aacgccaatt: tgtaagaa 278 



<210> 160 

<211> 848 

<212> DNA 

<213> homo sapien 



<400> 160 

gaatccggca cgagccccag aggagctcgg cccgcgccgc gccacgatgt ccggggagtc 60 

agccaggagc ccggggaagg gaagcgcgcc cccggggccg gtcccggagg gctcgatccg 120 

catccacagc atgaggctct gcccgtttgc tgagaggacg cgtccagtcc tgaaggccaa 18 0 

gggaatcagg catgaagtca tcaatatcaa cctgaaaaat aagcctgagt ggttctctaa 240 

gaaaaatccc tttggcctgg tgccagctct ggaaaacagc cagggtcagc tgatctacga 300 

gtctgccatc acctgtgagt acccggatga agcataccca gggaagaagc cgccgccgga 360 

tgacccctac gagaaagctt gccagaagat gatcttagag ttgctttcca aggtgccatc 420 

ctcggtagga agctttatca gaagccaaaa caaagaagac tatgctggcc caaaagaaga 480 

atttcgcaaa gaatctacca agctagagga ggttctgact aataagaaga cgacctcctc 540 

cggtggcaac tccatctcta tgattigatta cctcacccgg ccccggtttg aacggctgga 600 

agcaacgaag ttaaacgagc gcgtagacca cactccaaaa ctgaaactgc ggatggcagc 660 

catgaaggaa gatcccacag tcccagcccc gcctactagc gagaaagacc ggcaaggtcc 720 

cctagagctc tacttacaga acagccctga ggcctgtgac tatgggctcc gaagggggca 780 

ggagccagca ataaagctac gcctgacacc cccctccact aaaaaaaaaa aaaaaaaaaa 84 0 

aacccgag 848 

<210> 161 
<211> 432 
<212> DNA 
<213> homo sapien 
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<400 
gaacccggca 
cttgagagag 
ggaagggaag 
gcgtgataag 
caaagaccag 
cctcctgtcc 
ggaacaaggg 
cctagcccag 



> 161 
cgagggcaga 
cgaggccggg 
ggcccaagta 
gagaaggagg 
ctggagcagc 
cagcgagagc 
gagctgaagg 
ag 



ccaagatccc 
agctgaccac 
aagcacagcg 
tgga^atgtca 
agctccaggg 
aggaaatagt 
agcagtcact 



ggaggaggac 
tcagaggcag 

c^ggg^gccta 

gcaggagcat 
cctgcacagg 
ggtcctgcag 
tcagagtcaa 



ctggaacaga 
ccgatgcagg 
gagcacatga 
atccatgaac 
aaggtaggtg 
cagcaactgc 
ctggatgagg 



tcaagctgtc 
aacgggcaga 
agctgaccct 
tccaggagct 
agaccagcct 
aggaagccag 
cccagagagc 



60 
120 
180 
240 
300 
360 
420 
432 



<210> 162 
<211> 433 
<212> DNA 
<213> homo sapien 



<400 
gattcggcac 
ttcaagctgg 
gccgccacga 
ctcacagaac 
tacagaaaag 
gctaagaaat 
actggaaaat 
ttcccgactc 



> 162 

gagccggagc 
gagagggctc 
gcaaacggaa 
tcgcaaact c 
cagcatccgt 
cgcctggagt 
tacgtaaact 
gag 



tgggttgctc 
tagcccctgg 
ggcgccgcag 
cgagaagaac 
tatagcaaaa 
aggaacaaaa 
ggaaaagatc 



ccgctcccgt 
tcctgaacac 
gagactctca 
gtgagccaag 
tacccacaca 
attgctgaaa 
cggcaggacg 



ctccaagt cc 
cctggggttc 
cicgggggaac 
ctacccacaa 
aaataaagag 
agat tgatga 
atacgagttc 



tggtacctcc 
tcgggtgcag 
caccgacatg 
gtacaacgct 
t^ggsgc:cgaa 
gt etc cagca 
acccatcaat 



60 
120 
180 
240 
300 
360 
420 
433 



<210> 163 
<211> 432 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
cacctacagt 
gctgcaacct 
ggacgccatg 
ccatggccag 
aggcagcgag 
ccccgccttc 
cctgcaccag 



> 163 
ccagatgagg 
gagcgcgaga 
gaaggggacg 
gaggagcccg 
tctgtcatca 
gcggagctgt 
cccacgccca 
tc 



ccaacgaggt 
cct tcacgga 
cagacagtgc 
accatggtgc 
cggcgaccgg 
ccccagagac 
gtccgacaaa 



gacggacagc 
cgaggacacc 
cggcggctcg 
cctgctgctg 
gggcgaggag 
cccatgcaac 
gcggctctec 



gcgtacatgg 
agcaccctgg 
gccgtgcccc 
ctcccaggca 
cactttgagg 
gggcagctgg 
agcaagaagg 



gctccgagag 
tgcaccctga 
cngagrgcct 
ggcctcaccc 
actacggtga 
gctgcagtga 
tggcaaggta 



60 
120 
180 
240 
300 
360 
420 
432 



<210> 164 
<211> 395 
<212> DNA 
<213> homo sapien 



<400 
gacactcgaa 
atgaccccac 
gaggcccagg 
gcacaaagca 
agtgaagaag 
actacagcaa 
ggctcctgaa 



> 164 
ccatgggcga 
cccatgaaat 
tggaaggtca 
atgccgccag 
ttccagctct 
atgctgaagg 
aaaaaaaaaa 



cgtcaaaaac 
tagagcagcg 
taaccacacc 
agaccccgct 
tggggtagca 
catcctgccg 
aaaaaaaaac 



tttctgtatg 
gggaacaaaa 
ggcatgggaa 
aactacttgg 
tctccgcccc 
acatcgaata 
ccgag 



cctggtgtgg 
acaggcagaa 
accccaccaa 
ttcgaacaaa 
cacctaccga 
tgactctgat 



caaaaggaag 
acccacgcgt 
caaaaaagat 
cgaaacaaag 
tactcctgac 
aacaaatacc 



60 
120 
180 
240 
300 
360 
395 
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<210> 165 

<211> 503 

<212> DNA 

<213> homo sapien 



<400> 165 ^> 

.gaattcggca ccaggaacgc tcggtgagag gcggaggagc ggtaactacc ccggtcgcgc 60 

acagctcggc gctccttccc gctccctcac acaccggcct . cagcccgcac cggcagtaga 12 0 

agacggtgaa agaaacaact tactacgatg ttttgggggt caaacccaat gctacccagg 180 

aagaattgaa aaaggcttat aggaaactgg ccttgaagta ccatcctgat aagaacccaa 24 0 

atgaaggaga gaagtctaaa cagatctctc aagcttacga agttctctct gacgcaaaga 300 

aaagggaatt atatgacaaa ggaggagaac aggcaattaa agagggcgga gcaggcggcg 360 

gttccggctc ccccatggac atctttgata tgttttttgg aggaggagga aggatgcaga 420 

gagaaaggag aggtaaaaat gttgtacatc agctcccagt aaccctagaa gacttatata 480 

atggtgcaac aagaaaaccg get 503 



<210> 166 

<211> 893 

<212> DNA 

<213> homo sapien 



<400> 166 

gaattcggca cgagaggaac ttctcttgac gagaagagag accaaggagg ccaagcaggg 6 0 

gctgggccag aggtgccaac atggggaaac tgaggctcgg ctcggaaggg tgagagtgag 12 0 

actacatctc aaaaaaaaaa aaaaaaaaaa aaaagaaaga aaagaaaaga aaaaagaaag 18 0 

aacggaagta gtcgtaggta gtggtatggt ggtatgagtc tgttttctgt tacttataac 240 

aacaacaaca acaaaaaacg ctgaaactgg gtaatttaca aagaaaagga aaaaaagcag 300 . 

aaaaaaatca ggaagaagag aaaggaaaag aagacaaata aatgaaattt atgtatcaca 360 

gttctgaagg ctgagacatc ccaggtcaag ggtccacact tggcgagggc tttcttgctg 420 

gtggagactc tttgtggagt cctgggacag tgcagaagga tcacgcctcc ctaccgctcc 480 

aagcccagcc ctcagccatg gcatgccccc tggaccaggc cattggcctc ctcgtggcca 540 

tcttccacaa gtactccggc agggagggtg acaagcacac cctgagcaag aaggagctga 600 

aggagctgat ccagaaggag ctcaccattg gctcgaagct gcaggatgct gaaattgcaa 660 

ggctgatgga agacttggac cggaacaagg accaggaggt gaacttccag gagtatgtca 720 

ccttcctggg ggccttggct ttgacctaca atgaagccct caagggctga aaataaatag 78 0 

ggaagatgga gacaccctct gggggtcctc tctgagtcaa atccagtggt gggtaattgt 840 

acaataaatt ttttttggtc aaatctaaaa aaaaaaaaaa aaaaaaactc gag 893 



<210> 167 

<211> 549 

<212> DNA 

<213> homo sapien 



<400> 167 

gaattcggca cgagcccaga tcccgaggtc cgacagcgcc cggcccagat ccccacgcct 6 0 

gccaggagca agccgagagc cagccggccg gcgcactccg actccgagca gtctctgtcc 120 

ttcgacccga gccccgcgcc ctttccggga cccctgcccc gcgggcagcg ctgccaacct 18 0 

gccggccatg gagaccccgt cccagcggcg cgccacccgc agcggggcgc aggccagctc 24 0 

cactccgctg tcgcccaccc gcatcacccg gccgcaggag aaggaggacc tgcaggagct 300 

caatgaccgc tcggcggtct acatcgaccg tgtgcgctcg ccggaaacgg agaacgcagg 360 

gctgcgcctt cgcatcaccg agcctgaaga ggtggtcagc cgcgaggtgt ccggcatcaa 420 

ggccgcctac gaggccgagc tcggggatgc ccgcaagacc cttgactcag tagccaagga 48 0 

gcgcgcccgc ctgcagctgg agctgagcaa agtgcgcgaa gagtttaagg agctgaaagc 54 0 

gcgcaatac 54 9 
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<210> 168 
<211> 547 
<212> DNA 
<213> homo sapien 



<400> 168 

gaattcggca cgagacggcg gcaggggtcg aagcggcggc ggaggtggcg gcgacggaga 60 

tcaaaatgga ggaagagagc ggcgcgcccg gcgtgccgag cggcaacggg gctccgggcc 12 0 

ctaagggtga aggagaacga cccgctcaga atgagaagag gaaggagaaa aacataaaaa 180 

gaggaggcaa tcgctttgag ccatatgcca atccaactaa aagatacaga gccttcatca 240 

caaacatacc tttcgatgtg aaatggcagt cacttaaaga cctggttaaa gaaaaagttg 300 

gtgaggtaac atacgtggag ctcttaacgg acgctgaagg aaagtcaagg ggatgtgctg 360 

tcgtcgaatt caagatggaa gagagcatga aaaaagctgc ggaagtccta aacaagcaca 420 

gcccgagcgg aagaccactg aaagtcaaag aagatcctga cggtgaacat gccaggagag 4 80 

caacgcaaaa ggctggaaga cttggaagca cagtattcgt agcaaatctg gattataaag 54 0 

tcggctg ? _ 5^7 

<210> 169 
<211> 547 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
cccgccgtgg 
aaaactgtga 
gaccatatga 
tcctaccttg 
gcaggtttgg 
ttccatgggt 
gatagtggct 
aggtccgctg 
aaacctc 



> 169 
ccaggagtcc 
gagccctgct 
gatggtgtgc 
aaagcgtcat 
at tgcatcag 
tgtatgatgc 
caaaagagga 
tccagatgaa 

ggt:ggaacat 



gactgtgctc 
ggtctgcgcc 
agtgccggag 
tccatccgac 
ggccattgcg 
ttacctggct 
tccacagact 
ccagct ccga 
ccccataggc 



gctgctcagc 
gtcctggggc 
catgaggcca 
ggtcccagtg 
gcaaacgaag 
cccaataacc 
ttctattatg 
ggcaagaagt 
ttacttcact 



gccgcacccg 
tgtgtctggc 
ctaagtgcca 
ttgcttgtgt 
cggatgctgt 
tgaagcctgt 
ctgttgctgt 
cctgccacac 
gtgacttacc 



gaagatgagg 
tgtccctgat 
gagt ttccgc 
gaagaaagcc 
gacactggat 

ggtggcagag 

ggtgaagaag 

gggtctaggc 
tgagccacgt 



60 
120 
130 
240 
300 
360 
420 
480 
540 
547 



<210> 170 
<211> 838 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
gagcttgggg 
cagcatgagg 
caggcatgaa 
tccctttggt 
caccacctgt 
ctatgagaaa 
aggaagcttt 
taaagaattt 
caattctatc 
gaagttaaat 
ggaagatccc 
gctctactta 
agcaataaag 



> 170 
ccagaggagc 

^agggacigcg 

ttctgcccgt 
gtcat caata 
ctggtgccag 
gagtacctgg 
get tgccaga 
attagaagcc 
accaagctag 
tctatgattg 
gagtgtgtag 
acagtctcag 
cagaacagcc 
ctatgtctga 



tcggcctgcg 
cgcccccggg 
ttgctgagag 
tcaacctgaa 
ttctggaaaa 
atgaagcata 
agacgatctt 
aaaataaaga 
aggaggttct 
attacctcat 
accacactcc 
ccctgcttac 
ctgaggcctg 
tattttcctt 



ctgcgccacg 
gccggtcccg 
gacgcgtcta 
aaataagcct 
cagtcagggt 
cccagggaag 
agagttgttt 
agactatgat 
gactaataag 
ctggccctgg 
aaaactgaaa 
tagtgagaaa 
tgactatggg 
cactaaaaaa 



atgtccgggg 
gagggctcga 
gtcctgaagg 
gagtggttct 
cagccgatct 
aagctgttgc 
tctaaggtgc 
ggcctaaaag 
aagacgacct 
tttgaacggc 
ctgtggatgg 
gactggcaag 
ctctgaaggg 
aaaaaaaaaa 



agtcagccag 
tccgcatcta 
ccaagggaat 
ttaagaaaaa 
acgagtctgc 
cggatgaccc 
catccttggt 
aagaatttcg 
cctttggtgg 
tggaagcaat 
cagccatgaa 
gtttcctaga 
ggcaggagtc 
aactcgag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
838 
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<210> 171 
<211> 547 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
cttgacaacg 
gcccagtgac 
tgaccagcag 
ctacaacatc 
aatcttcgtg 
catcgagaac 
gttgatcttt 
gaaagagtct 
gaccctg 



> 171 
ccagcgggat 
cagatcttcg 
accatcgaga 
aggctgatct 
cagaaagagt 
aagacactca 
gccaaagcaa 
gccggaaagc 
accctgcacc 



tcgggtcgca 
tgaagactct 
atgtcaaggc 
ttgccggaaa 
ccaccctgca 
ctggcaagac 
agatccagga 
agctggaaga 
tggtgccccg 



<210> 172 

<211> 608 

<212> DNA 

<213> homo sapien 



gtccttgttt 
gactggtaag 
aaagatccaa 
acagctggaa 
cctggtgccc 
catcaccctt 
caaggaaggc 
tgggcgcacc 
tctcagaggt 



gtggattgct 

accatcaccc 
gataaggaag 
gatgggcgca 
cgtctcagag 
gaggtcgagc 
attcctcctg 
ctgtctgact 
gggatgcaga 



gtgatcgtca 
tcgaggttga 
gcacccctcc 
ccctgtctga 
gtgggatgca 
ccagtgacac 
accagcagag 
acaacaccca 
tcttcgtgaa 



60 
120 
180. 
240" 
300 
360 
420 
480 
540 
547 



<400 
gaattcggca 
caccctcatc 
tgagtgcaac 
tgacctctgt 
gggctgccgc 
ggacccacgg 
gagccaacgg 
ccactgccgg 
ggacccatca 
aatggatcct 
agagggtc 



> 172 
ccagagactt 
tacaatggtg 
ccccacggtg 
gcccctggcc 
gatcacacag 
ccgccatatg 
cactttgcta 
gcaggctaca 
aggccaggtg 
gacgcctgtg 



ctccctctga 
ccctgccacg 
gccagtgccc 
actacggctt 
ggggtgagca 
ggggccagcg 
cctcctgcca 
cggggctgcg 
gccggtgcca 
acccccacac- 



ggcccgcgca 
tcagtgcaac 
gtgcaagccc 
tggccccaca 
ctgtgaaagg 
ccggccctgc 
ccaggatgaa 
atgtgaagct 
actgcgtgag 
ggggcaacgc 



cccctcccca 
cctcaaggct 
ggagtggctg 
ggctgccaag 
tgcactgccg 
ccctgccccg 
tatccccagc 
tgtgcccctg 
tgcagtggga 
ctgcgctgct 



tcagcctgtc 
caccgagttc 
ggcgccgctg 
gcgctcgcct 
gtttccacgg 
aaggccctgg 
agattgtgtg 
ggcactttgg 
acattgaccc 
tacaccacac 



60 
120 
180 
24 0 
3 00 
36 O' 
420 
480 
540 
600 
608 



<210> 173 
<211> 543 
<212> DNA 
<213> homo sapien 



<400 
gaattcggca 
ccgcctcacg 
.gctccgggag 
cctctatggc 
catctaccag 
ggcacaggca 
tgaagccgcg 
gcgggcggcc 
catgaagaag 
acc 



> 173 
ccagagatca 
gctgaggacc 
ggcaccagga 
acgggccccg 
gctctcaaga 
gccacaggct 
cggaagggcc 
accggctacc 
gaactgatcc 



tccgccagca 

tgttcgaggc 
gcctccgtga 
tggccggtgt 
aagggctgct 
tcctgctgga 
tcgtggggcc 
gtgaccccta 
ctactgagga 



gggtctggcc 
tcggatcatc 
ggctcccgag 
ctacccgccc 
gagtgccgag 
cccggcgaag 
cgaaccgcac 
caccgagcag 
ggccccgcgg 



tcctacgact 
tctctcgaga 
gcggagtccg 
ggttccaggc 
gcggcccgcc 
ggggaacggc 
gaccgcctgc 
accatctcgc 
ctgtggatgc 



acgtgcgccg 
cctacaacct 
cctggtgcta 
agacactgag 
tgctgctgga 
tgaccgtgga 
tctcggctga 
tcttccaggc 
ccagctggcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
543 



<210> 174 
<211> 548 
<212> DNA 
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<213> homo sapien 



<400> 174 



gaactcggca cgagaaacgg cggcaggggt 
gaccaaaatg gaggaagaga gc:ggcgcgcc 
ccccaagggc gaaggagaac gacctgccca 
aagaggaggc aatcgccctg agccatatgc 
tacaaacata ccttctgatg tgaaatggca 
tggtgaggta acatacgtgg agctcttaat 
tgtcgttgaa ttcaagatgg aagagagcat 
tagtctgagc ggaagaccac tgaaagtcaa 
agcaacgcaa aaggtgatgg ctacgactgg 
aatgatca 



cgaagcggcg gcggaggtgg cggcgacgga 
cggcgtgccg agcggcaacg gggctccggg 
gaatgagaag aggaaggaga aaaacataaa 
caatccaact aaaagataca gagccttcat 
gtcactcaaa gacctggtta aagaaaaagt 
993cgctgaa ggaaagccaa ggggatgtgc 
gaaaaaagct gcggaagt cc taaacaagca 
agaagaccct gatggtgaac atgccaggag 
tgggatgggt acgggaccag gcggcccagg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
548 



<210> 175 i _ 

<211> 604 

<212> DNA 

<213> homo sapien 

<400> 175 

gaattcggca ccagaggacc tccaggacat gtccatcgtc cataccatcg aggagattga 60 

gggcctgatc tcagcccatg accagttcaa gtccaccctg ccggacgccg acagggagcg 120 

cgaggccatc ctggccatcc acaaggaggc ccagaggatc gctgagagca accacatcaa 180 

gccgccgggc agcaacccct acaccaccgc caccccgcaa atcatcaact ccaagtggga 240 

gaaggtgcag cagctggcgc caaaacggga ccatgccctc ctggaggagc agagcaagca 300 

gcagcccaac gagcacccgc gccgccagct cgccagccag gccaatgctg tggggccctg 360 

gatccagacc aagacggagg agatcgggcg cacctccact gagatgaacg ggaccctgga 420 

ggaccagctg agccacctga agcagtatga acgcagcatc gtggaccaca agcccaacct 480 

ggacctgctg gagcagcagc accagcttat ccaggaggcc ctcatctccg acaacaagca 54 0 

caccaactat accatggagc acacccgcgt gggctgggag cagctgctca ccaccaccgc 600 

ccgg 604 

<210> 176 
<211> 486 
<2i2> DNA 
<213> homo sapien 

<400> 176 

gaattcggca ccagccaagc tcactattga atccacgccg cccaatgccg cagaggggaa 60 

ggaggttcct ctacccgccc acaacctgcc ccagaatcgt attggttaca gctggtacaa 120 

^ggcgaaaga gtggatggca acagcctaat tgcaggatat gcaataggaa ctcaacaagc 180 

taccccaggg cccgcataca gtggtcgaga gacaatatac cccaacgcat ccctgctgac 240 

ccagaacgtc acccagaacg acacaggact: ccacacccca caagtcataa agccagatct 300 

tgcgaatgaa gaagcaaccg gacagcrcca tgcatacccg gagccgccca agccctccat 360 

ccccagcaac aactccaacc ccgtggagga caaggacgct gcggccccca cctgcgaacc 420 

tgaggcccag aacacaaccc acccgcggcg ggtaaatggc cagagcctcc cggccagccc 480 

caaggc 486 

<210> 177 
<211> 387 
<212> DNA 
<213> homo sapien 

<400> 177 

gaattcggca ccagggacag cagaccagac agtcacagca gccttgacaa aacgttcccg 60 
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gaactcaagc ccctccccac agaggaggac agagcagaca gcagagacca tggagtctcc I20 

cccggccccc ccccacagat ggtgcacccc ctggcagagg ctcccgctca cagcctcact 180 

tccaaccttc tggaacccgc ccaccactgc caagctcacc attgaatcca cgccgttcaa 240 

tgtcgcagag gggaaggagg tgcttctact tgtccacaat ctgccccagc atcttttcgg 300 

ccacagccgg cacaaaggcg aaagagtgga tggcaaccgt caaattatag gatatgcaat 360 

aggaactcaa caagctaccc caoiggcc 387 



<210> 178 
<211> 440 
<212> DNA 
<213> homo sapien 



<400> 178 

gaattcggca cgaggagaag cagaaaaaca aggaatttag ccagacttta gaaaatgaga 60 

aaaacacccc actgagccag ataccaacaa aggacggtga actaaaaatg ctccaggagg 120 

aagtaaccaa aatgaacctg ttaaatcagc aaatccaaga agaaccctet agagttacca 180 

aactaaagga gacagcagaa gaagagaaag atgacttgga agagaggctt atgaatcaat 24 0 

tagcagaact taacggaagc atrcgggaatt actgtcagga tgttacagac gcccaaataa 30G 

aaaacgagct attggaanct gaaatgaaga accttaaaaa gtgtgtgagt gaattggaag 360 

aagaaaagca gcagttagcc aaggaaaaaa ctaaggcgga atcagaaata cgaaaggaat 420 

atttggagaa aatacaaggc 440 



<210> 179 

<211> 443 

<212> DNA 

<213> homo sapien 



<400> 179 

gaatccggca ccagcggggg gctacggcgg cggccacggc ggcgccctga ccgcgtccga 60 

cgggctgctg gcgggcaacg agaagcraac catgcagaac ctcaacgacc gcctggcctc 120 

ctacctggac aaggcgcgcg ccctggaggc ggccaacggc gagccagagg tgaagatccg 180 

cgaccggcac cagaagcagg ggcctgggcc ctcccgcgac tacagccact: accacacgac 240 

catccaggac ctgcgggaca agactcctgg tgccaccatt gagaactcca ggattgtcct 300 

gcagaccgac aacgcccgcc cggctgcaga tgacctccga accaagcccg agacggaaca 360 

ggccctgcgc atgagcgcgg aggccgacat caacggcccg cgcagggtgc tggatigagct 420 

gaccctggcc aggaccgacc tgg 44 3 



<210> 180 
<211> 403 

<212> DNA 

<213> homo sapien 



<400> 180 

gaatccggca cgaggtcacg agagccgact tcaacgctcc tatgaagaac aaccagacaa 6 0 

caaacaacca gaggatcaag gctgccgtcc caagcatcaa attctgcccg gacaatggag 120 

ccaagtcggc agtcctcacg agccacctag gccggcctga tggcgtgccc acgcccgaca 180 

agtactcctn agagccagtt: gcrgcagaac tcagatccct gccgggcaag gatgtcccgt 240 

tcccgaagga ccgcgtaggc ccagaagcgg agaaagcctg tgccaaccca gctgccgggt 300 

ctgccacccc gccggagaac ccccgctttc acgcggagga agaagggaag ggaaaagatg 360 

cctctgggaa caaggtcaaa gccgagccag ccaaaacaga age 403 



<210> 181 

<211> 493 

<212> DNA 

<213> homo sapien 
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<400> 181 

gaattcggca ccagcagagg tctccagagc cttctctctc ctgtgcaaaa cggcaactct 60 

taaggaaaaa cccactgcac cagttgcgga agaagaggca acagttccaa acaacaagat 120 

cactgtagcg ggtgccggac aagttggtac ggcgtgtgct: accagcattc tgggaaagtc 180 

tccggctgat gaacttgctc tt^ggatgc tctggaagat aagcctaaag gagaaatgat 240 

ggatctgcag cacgggagct tattccttca gacacctaaa attgtggcag ataaagatta 300 

ttctgtgacc gccaattcta agattgtagt ggtaactgca ggagtccgtc agcaagaagg 360 

ggagagtcgg cccaatctgg tgcagagaaa tgtcaatgtc ttcaaattca ttiatitcctca 420 

gatcgtcaag tacagtcctg attgcatcat aattgtggtt tccaacccag tggacattct 480 

tacgtatgtt acc 433 

<210> 182 
<211> 209 
<212> PRT 

<213> homo sapien . 





<400> 


182 


























AX a 


XT lie 


oer 


Ser 


Asn 


Pro 


Lys 


Val 


Gin 


Val 


Glu 


Ala 


He 


Glu 


Gly Gly 


± 








5 










10 










15 




Ala 


Leu 


Gin 


Lys 


Leu 


Leu 


Val 


He 


Leu 


Ala 


Thr 


Glu 


Gin 


Pro 


Leu 


Thr 








20 










25 










30 






Ala 


Lys 


Lys 


Lys 


Val 


Leu 


Phe 


Ala 


Leu 


Cys 


Ser 


Leu 


Leu 


Arg 


His 


Phe 






35 










40 










45 






Pro 


Tyr 


Ala 


Gin 


Arg 


Gin 


Phe 


Leu 


Lys 


Leu 


Gly Gly 


Leu 


Gin 


Val 


Leu 




50 










55 










60 










Arg 


Thr 


Leu 


Val 


Gin 


Glu 


Lys 


Gly 


Thr 


Glu 


Val 


Leu 


Ala 


Val 


Arg 


Val 


65 










70 










75 








80 


Val 


Thr 


Leu 


Leu 


Tyr 


Asp 


Leu 


Val 


Thr 


Glu 


Lys 


Met 


Phe 


Ala 


Glu 


Glu 










85 










90 










95 




Glu 


Ala 


Glu 


Leu 


Thr 


Gin 


Glu 


Met 


Ser 


Pro 


Glu 


Lys 


Leu 


Gin 


Gin 


Tyr 








100 










105 










110 




Arg 


Gin 


Val 


His 


Leu 


Leu 


Pro 


Gly 


Leu 


Trp 


Glu 


Gin 


Gly 


Trp 


Cys 


Glu 






115 










120 










125 








He 


Thr 


Ala 


His 


Leu 


Leu 


Ala 


Leu 


Pro 


Glu 


His 


Asp 


Ala 


Arg 


Glu 


Lys 




130 










135 










140 








Val 


Leu 


Gin 


Thr 


Leu 


Gly Val 


Leu 


Leu 


Thr 


Thr 


Cys 


Arg 


Asp 


Arg 


Tyr 


145 










150 










155 










160 


Arg 


Gin 


Asp 


Pro 


Gin 


Leu 


Gly 


Arg 


Thr 


Leu 


Ala 


Ser 


Leu 


Gin 


Ala 


Glu 










165 










170 










175 




Tyr 


Gin 


Val 


Leu 


Ala 


Ser 


Leu 


Glu 


Leu 


Gin 


Asp 


Gly Glu 


Asp 


Glu 


Gly 








180 










185 










190 






Tyr 


Phe 


Gin 


Glu 


Leu 


Leu 


Gly 


Ser 


Val 


Asn 


Ser 


Leu 


Leu 


Lys 


Glu 


Leu 






195 










200 










205 






Arg 

































<210> 183 

<211> 255 

<212> PRT 

<213> homo sapien 

<400> 183 

Met Ala Ala Gly Val Glu Ala Ala Ala Glu Val Ala Ala Thr Glu Pro 
1 5 10 . 15 
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Lys Met Glu Glu Glu Ser Gly Ala Pro Cys Val Pro Ser Gly Asn Gly 

20 25 30 

Ala Pro Gly Pro Lys Gly Glu Glu Arg Pro Thr Gin Asn Glu Lys Arg 

35 40 45 

Lys Glu Lys Asn lie Lys Arg Gly Gly Asn Arg Phe Glu Pro Tyr Ser 

50 5^ 60 

Asn Pro Thr Lys Arg Tyr Axg Ala Phe lie Thr Asn lie Pro Phe Asp 
65 70 75 80 

Val Lys Trp Gin Ser Leu Lys Asp Leu Val Lys Glu Lys Val Gly Glu 

85 90 95 

Val Thr Tyr Val Glu Leu Leu Met Asp Ala Glu Gly Lys Ser Arg Gly 

100 105 110 

Cys Ala Val Val Glu Phe Lys Met Glu Glu Ser Met Lys Lys Ala Ala 

115 120 125 

Glu Val Leu Asn Lys His Ser Leu Ser Gly Arg Pro Leu Lys Val Lys 

130 135 140 - 

Glu Asp Pro Asp Gly Glu His Ala Arg Arcf Ala Met Gin Lys Ala Gly 
145 150 155 160 

Arg Leu Gly Ser Thr Val Phe Val Ala Asn Leu Asp Tyr Lys Val Gly 

165 170 175 

Trp Lys Lys Leu Lys Glu Val Phe Ser Met Ala Gly Val Val Val Arg 

180 185 190 

Ala Asp lie Leu Glu Asp Lys Asp Gly Lys Ser Arg Gly lie Gly lie 

195 200 205 

Val Thr Phe Glu Gin Ser lie Glu Ala Val Gin Ala lie Ser Met Phe 

210 215 220 

Asn Gly Gin Leu Leu Phe Asp Arg Pro Met His Val Lys Met Asp Glu 
225 230 235 240 

Arg Ala Leu Pro Lys Gly Asp Phe Phe Pro Pro Glu Arg His Ser 
245 250 255 

<210> 184 
<211> 188 
<212> PRT 
<213> Homo sapien 

<400> 184 

Leu Ser Gly Ser Cys lie Arg Arg Glu Gin Thr Pro Glu Lys Glu Lys 

15 10 15 

Gin Val Val Leu Phe Glu Glu Ala Ser Trp Thr Cys Thr Pro Ala Cys 

20 25 30 

Gly Asp Glu Pro Arg Thr Val lie Leu Leu Ser Ser Met Leu Ala Asp 

35 40 45 

His Arg Leu Lys Leu Glu Asp Tyr Lys Asp Arg Leu Lys Ser Gly Glu 

50 55 60 

His Leu Asn Pro Asp Gin Leu Glu Ala Val Glu Lys Tyr Glu Glu Val 
65 70 75 80 

Leu His Asn Leu Glu Phe Ala Lys Glu Leu Gin Lys Thr Phe Ser Gly 

85 90 95 

Leu Ser Leu Asp Leu Leu Lys Ala Gin Lys Lys Ala Gin Arg Arg Glu 

100 105 110 

His Met Leu Lys Leu Glu Ala Glu Lys Lys Lys Leu Arg Thr lie Leu 

115 120 125 

Gin Val Gin Tyr Val Leu Gin Asn Leu Thr Gin Glu His Val Gin Lys 
130 135 140 
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Asp 


Phe 


Lys 


Gly 


Gly 


Leu 


Asn 


14 5 










150 




Leu 


Asp 


Tyr 


Leu 


lie 


Lys 


Phe 










165 






Glu 


Ser 


Leu 


Arg 


Gin 


Thr 


Leu 








180 










<210> 


185 










<211> 


746 










<212> 


PRT 










<213> 


Homo sapien 






<400> 


185 








Asp 


Lys 


His 


Leu 


Lys 


Asp 


Leu 


1 








5 






Phe 


Glu 


Ser 


He 


Pro 


Val 


Pro 








20 








Leu 


Glu 


Glu 


Glu 


Met 


Leu 


He 






35 










Lys 


Thr 


Glu 


Ser 


Val 


Lys 


Glu 




50 










55 


Pro 


Glu 


He 


Gin 


Pro 


Gin 


Glu 


65 










70 




Val 


Asp 


Tyr 


Ser 


Asn 


Lys 


Gin 










a 5 






Tyr 


Ala 


Arg 


Lys 


Pro 


Asn 


Leu 








inn 








Pro 


Asp 


Gly 


m n 


O J. u 




Lys 






115 










Ser 


Gly 


Lys 


His 


Gin 


Glu 


Val 




130 










135 


Arg 


Lys 


Gin 


Asp 


Thr 


Ser 


Lys 


145 










150 




Lys 


Lys 


Gin 


Glu 


He 


Ser 


Lys 










165 






Gin 


Asp Thr 


Pro 


Lys 


Ser 


Lys 








180 








Lys 


Gin 


Glu 


Thr 


Pro 


Lys 


Leu 






195 










Asp 


Pro 


Lys 


Lys 


Gin 


Thr 


Pro 




210 










215 


Glu 


Gin 


Asn 


Thr 


Thr 


Lys 


Ser 


225 










230 




Asp 


Ser 


Lys 


Gin 


Pro 


Glu 


Thr 










245 






Ser 


Gin 


Lys 


His 


Ser 


Leu 


Thr 








260 








Trp 


Gly 


Val 


Ala 


Thr 


Ala 


Ser 






275 










Arg 


Lys 


Leu 


Asn 


Thr 


Glu 


Pro 




290 










295 


Pro 


Val 


Gly 


Ser 


Ser 


Ser 


Thr 


305 










310 




Glu 


Lys 


Leu 


Gin 


Asp 


Leu 


Met 



325 
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(jiy 


A±a 


va x 


Tyr 


Leu 


Pro 


iier 


Lys 


CjIU 








155 










160 


Ser 


Lys 


Leu 


Thr 


Cys 


Pro 


Glu 


Arg 


Asn 






170 










175 




Glu 


Gly 


Ser 


Thr 


Val 












185 
















Leu 


Ser 


Lys 


Leu 


Leu 


Asn 


Ser 


Gly 


Tyr 






10 










15 




Lys 


Asn 


Ala 


Lys 


Glu 


Lys 


Glu 


Val 


Pro 




25 










30 






Gin 


Ser 


Glu 


Lys 


Lys 


Thr 


Gin 


Leu 


Ser 


40 










45 








Ser 


Glu 


Ser 


Leu 


Met 


Glu 


Phe 


Ala 


Gin 










60 










Phe 


Leu 


Asn 


Arg 


Arg 


Tyr 


Met 


Thr 


Glu 








75 










80 


Gly 


Glu 


Glu 


Gin 


Pro 


Trp 


Glu 


Ala 


Asp 






90 










95 




Pro 


Lys 


Arg 


Trp 


Asp 


Met 


Leu 


Thr 


Glu 




105 










110 






Gin 


Glu 


Ser 


Phe 


Lys 


Ser 


Trp 


Glu 


Ala 


120 










125 








Ser 


Lys 


Pro 


Ala 


Val 


Ser 


Leu 


Glu 


Gin 










140 










Leu 


Arg 


Ser 


Thr 


Leu 


Pro 


Glu 


Glu 


Gin 








155 










160 


Ser 


Lys 


Pro 


Ser 


Pro 


Ser 


Gin 


Trp 


Lys 






170 










175 




Ala 


Gly 


Tyr 


Val 


Gin 


Glu 


Glu 


Gin 


Lys 




185 










190 






Trp 


Pro 


Val 


Gin 


Leu 


Gin 


Lys 


Glu 


Gin 


200 










205 








Lys 


Ser 


Trp 


Thr 


Pro 


Ser 


Met 


Gin 


Ser 










220 










Trp 


Thr 


Thr 


Pro 
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He 


Leu 


Glu 


Leu 


Phe 


Ser 


Lys 


Val 


Pro 


Ser 


Leu 


Val 


Gly 






115 










120 










125 








Ser 


Phe 


He 


Arg 


Ser 


Gin 


Asn 


Lys 


Glu 


Asp 


Tyr 


Ala 


Gly 


Leu 


Lys 


Glu 




130 










135 










140 










Glu 


Phe 


Arg 


Lys 


Glu 


Phe 


Thr 


Lys 


Leu 


Glu 


Glu 


Val 


Leu 


Thr 


Asn 


Lys 


145 










150 










155 










160 


Lys 


Thr 


Thr 


Phe 


Phe 


Gly 


Gly Asn 


Ser 


He 


Ser 


Met 


He 


Asp 


Tyr 


Leu 










165 










170 










175 




lie 


Trp 


Pro 


Trp 


Phe 


Glu 


Arg 


Leu 


Glu 


Ala 


Met 


Lys 


Leu 


Asn 


Glu 


Cys 








180 










185 










190 






Val 


Asp 


His 


Thr 


Pro 


Lys 


Leu 


Lys 


Leu 


Trp 


Met 


Ala 


Ala 


Met 


Lys 


Glu 






195 










200 










205 








Asp 


Pro 


Thr 


Val 


Ser 


Ala 


Leu 


Leu 


Thr 


Ser 


Glu 


Lys 


Asp 


Trp 


Gin 


Gly 




210 










215 










220 










Phe 


Leu 


Glu 


Leu 


Tyr 


Leu 


Gin 


Asn 


Ser 


Pro 


Glu 


Ala 


Cys 


Asp 


Tyr 


Gly 



225 230 235 240 

Leu 



<210> 195 

<211> 138 

<212> PRT 

<213> Homo sapien 

<400> 195 

Gin Thr Lys He Leu Glu Glu Asp Leu 

1 5 

Arg Glu Arg Gly Arg Glu Leu Thr Thr 

20 25 

Arg Ala Glu Glu Gly Lys Gly Pro Ser 

35 40 

Glu His Met Lys Leu He Leu Arg Asp 



Glu Gin He Lys Leu Ser Leu 

10 15 

Gin Arg Gin Leu Met Gin Glu 

30 

Lys Ala Gin Arg Gly Ser Leu 
45 

Lys Glu Lys Glu Val Glu Cys 
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50 

Gin Gin Glu His 
65 

Gin Gin Leu Gin 

Leu Ser Gin Arg 
100 

Glu Ala Arg Glu 
115 

Leu Asp Glu Ala 
130 



55 

lie His Glu Leu 
70 

Gly Leu His Arg 
85 

Glu Gin Giu He 

Gin Gly Glu Leu 
120 

Gin Arg Ala Leu 
135 



60 

Gin Glu Leu Lys 
75 

Lys Val Gly Glu 
90 

Val Val Leu Gin 
105 

Lys Glu Gin Ser 
Ala Gin 



Asp Gin Leu Glu 
80 

Thr Ser Leu Leu 
95 

Gin Gin Leu Gin 
110 

Leu Gin Ser Gin 
125 



<210> 196 

<211> 102 

<212> PRT 

<213> Homo sapien 



<400> 196 



Met 


Ser 


Lys 


Arg 


Lys 


Ala 


Pro 


Gin 


Glu 


Thr 


Leu 


Asn 


Gly 


Gly 


He 


Thr 


1 








5 










10 










15 




Asp 


Met 


Leu 


Thr 
20 


Glu 


Leu 


Ala 


Asn 


Phe 
25 


Glu 


Lys 


Asn 


Val 


Ser 
30 


Gin 


Ala 


He 


His 


Lys 
35 


Tyr 


Asn 


Ala 


Tyr 


Arg 
40 


Lys 


Ala 


Ala 


Ser 


Val 
45 


He 


Ala 


Lys 


Tyr 


Pro 


His 


Lys 


He 


Lys 


Ser 


Gly Ala 


Glu 


Ala 


Lys 


Lys 


Leu 


Pro 


Gly 




50 










55 










60 










Val 


Gly 


Thr 


Lys 


He 


Ala 


Glu 


Lys 


He 


Asp 


Glu 


Phe 


Leu 


Ala 


Thr 


Gly 


65 










70 










75 










80 


Lys 


Leu 


Arg 


Lys 


Leu 
85 


Glu 


Lys 


He 


Arg 


Gin 
90 


Asp 


Asp 


Thr 


Ser 


Ser 
95 


Ser 


He 


Asn 


Phe 


Leu 
100 


Thr 


Arg 























<210> 197 
<211> 138 
<212> PRT 
<213> Homo sapien 



<400> 197 
Glu Ala Asn Glu 
1 

Tyr Ser Glu Cys 
20 

•His Pro Glu Leu 
35 

Ala Val Pro Ser 
50 

Ala Leu Leu Leu 
65 

He Thr Val He 

Ser Glu Ala Glu 
100 

Cys Ser Asp Pro 
115 



Val Thr Asp Ser 
5 

Glu Thr Phe Thr 

Gin Pro Glu Gly 
40 

Glu Cys Leu Asp 
55 

Leu Pro Gly Arg 
70 

Gly Gly Glu Glu 
85 

Leu Ser Pro Glu 

Ala Phe Leu Thr 
120 



Ala Tyr Met Gly 

10' 

Asp Glu Asp Thr 
25 

Asp Ala Asp Ser 

Ala Met Glu Glu 
60 

Pro His Pro His 

75 

His Phe Glu Asp 
90 

Thr Leu Cys Asn 
105 

Pro Ser Pro Thr 



Ser Glu Ser Thr 
15 

Ser Thr Leu Val 
30 

Ala Gly Gly Ser 
45 

Pro Asp His Gly 

Gly Gin Ser Val 
80 

Tyr Gly Glu Gly 
95 

Gly Gin Leu Gly 
110 

Lys Arg Leu Ser 
125 
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Ser Lys Lys Val Ala Arg Tyr Leu His Gin 
130 135 



<210> 198 
<211> 100 
<212> PRT 

<213> Homo sapien . ^' 
<400> 198 

Met Gly Asp Val* Lys Asn Phe Leu Tyr Ala Trp* Cys Gly Lys Arg Lys 

1 5 10 15 

Met Thr Pro Ser Tyr Glu lie Arg Ala Val Gly Asn Lys Asn Arg Gin 

20 25 30 

Lys Phe Met Cys Glu Val Gin Val Glu Gly Tyr Asn Tyr Thr Gly Met 

35 40 45 

Gly Asn Ser Thr Asn Lys Lys Asp Ala Gin Ser Asn Ala Ala Arg Asp 

50 55 60 

Phe Val Asn Tyr Leu Val Arg lie Asn Glu lie Lys Ser Glu Glu Val . 
65 70 75 80 

Pro Ala Phe Gly Val Ala Ser Pro Pro Pro Leu Thr Asp Thr Pro Asp 
85 90 95 

Thr Thr Ala Asn 
100 

<210> 199 
<211> 127 
<212> PRT 
<213> Homo sapien 





<400> 


199 






















Met 


Val 


Lys 


Glu 


Thr 


Thr 


Tyr 


Tyr 


Asp Val 


Leu 


Gly Val 


Lys 


Pro 


Asn 


1 








5 








10 








15 




Ala 


Thr 


Gin 


Glu 


Glu 


Leu 


Lys 


Lys 


Ala Tyr 


Arg 


Lys Leu 


Ala 


Leu 


Lys 








20 










25 






30 






Tyr 


His 


Pro 


Asp 


Lys 


Asn 


Pro 


Asn 


Glu Gly 


Glu 


Lys Phe 


Lys 


Gin 


He 






35 










40 






45 








Ser 


Gin 


Ala 


Tyr 


Glu 


Val 


Leu 


Ser 


Asp Ala 


Lys 


Lys Arg 


Glu 


Leu 


Tyr 




50 










55 








60 








Asp 


Lys 


Gly 


Gly 


Glu 


Gin 


Ala 


He 


Lys Glu 


Gly Gly Ala 


Gly Gly Gly 


65 










70 








75 








80 


Phe 


Gly 


Ser 


Pro 


Met 


Asp 


He 


Phe 


Asp Met 


Phe 


Phe Gly 


Gly 


Gly 


Gly 










85 








90 








95 




Arg 


Met 


Gin 


Arg 


Glu 


Arg 


Arg 


Gly 


Lys Asn 


Val 


Val His 


Gin 


Leu 


Ser 








100 










105 






110 






Val 


Thr 


Leu 


Glu 


Asp 


Leu 


Tyr 


Asn 


Gly Ala 


Thr 


Arg Lys 


Leu 


Ala 








115 










120 






125 









<210> 200 

<211> 90 

<212> PRT 

<213> Homo sapien 

<400> 200 

Met Ala Cys Pro Leu Asp Gin Ala He Gly Leu Leu Val Ala He Phe 
15 10 IS 
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His Lys Tyr Ser 
20 

Glu Leu Lys Glu 
35 

Gin Asp Ala Glu 
50 

Asp Gin Glu Val 
65 

Ala I*eu lie Tyr 



Gly Arg Glu Gly 

Leu lie Gin Lys 
40 

lie Ala Arg Leu 

^'5 

Asn Phe Gin Glu 
70 

Asn Glu Ala Leu 
85 



Asp Lys His Thr 

25 

Glu Leu Thr lie 

Met Glu Asp Leu 
60 

Tyr Val Thr Phe 
75 

Lys Gly 
90 



Leu Ser Lys Lys 
30 

Gly Ser Lys Leu 
45 

Asp Arg Asn Lys 

Leu Gly Ala lieu 
80 



<210> 201 
<211> 120 
<212> PRT 
<213> Homo 

<400> 201 
Met Glu Thr Pro 
1 

Ser Ser Thr Pro 
20 

Glu Asp Leu Gin 

35 

Val Arg Ser Leu 
50 

Glu Ser Glu Glu 
65 

Tyr Glu Ala Glu 

Lys Glu Arg Ala 

100 

Phe Lys Glu Leu 
115 



sapien 



Ser Gin Arg Arg 
5 

Leu Ser Pro Thr 

Glu Leu Asn Asp 
40 

Glu Thr Glu Asn 
55 

Val Val Ser Arg 
70 

Leu Gly Asp Ala 
85 

Arg Leu Gin Leu 

Lys Ala Arg Asn 
120 



Ala- Thr Arg Ser 
10 

Arg lie Thr Arg 
25 

Arg Leu Ala Val 

Ala Gly Leu Arg 
60 

Glu Val Ser Gly 
75 

Arg Lys Thr Leu 
90 

Glu Leu Ser Lys 
105 



Gly Ala Gin Ala 
15 

Leu Gin Glu Lys 
30 

Tyr lie Asp Arg 
45 

Leu Arg lie Thr 

lie Lys Ala Ala 
80 

Asp Ser Val Ala 
95 

Val Arg Glu Glu 
110 



<210> 202 
<211> 177 
<212> PRT 
<213> Homo sapien 



<400> 202 
Met Ala Ala Gly 
1 

Lys Met Glu Glu 

20 

Ala Pro Gly Pro 
35 

Arg Lys Glu Lys 
50 

Ala Asn Pro Thr 
65 

Asp Val Lys Trp 

Glu Val Thr Tyr 
100 

Gly Cys Ala Val 



Val Glu Ala Ala 
5 

Glu Ser Gly Ala 

Lys Gly Glu Gly 
40 

Asn lie Lys Arg 
55 

Lys Arg Tyr Arg 
70 

Gin Ser Leu Lys 

85 

Val Glu Leu Leu 
Val Glu Phe Lys 



Ala Glu Val Ala 
10 

Pro Gly Val Pro 

25 

Glu Arg Pro Ala 

Gly Gly Asn Arg 
60 

Ala Phe lie Thr 
75 

Asp Leu Val Lys 

90 

Met Asp Ala Glu 
105 

Met Glu Glu Ser 



Ala Thr Glu lie 
15 

Ser Gly Asn Gly 
30 

Gin Asn Glu Lys 
45 

Phe Glu Pro Tyr 

Asn lie Pro Phe 
80 

Glu Lys Val Gly 
95 

Gly Lys Ser Arg 
110 

Met Lys Lys Ala 
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115 

Ala Glu Val Leu 

130 

Lys Glu Asp Pro 
145 

Gly Arg Leu Gly 
Gly 



120 

Asn Lys His Ser 

135 

Asp Gly Glu His 
150 

Ser Thr^al Phe 
165 



Leu Ser Gly Arg 

140 

Ala Arg Arg Ala 
155 

Val Ala Asn Leu 
170 



125 

Pro Leu Lys Val 

Met Gin Lys Ala 
160 

Asp Tyr Lys Val 
175 



<210> 203 
<211> 164 
<212> PRT 
<213> Homo sapien 



<400> 203 



Met 


Arg 


Leu 


Ala 


Val 


Gly Ala 


Leu 


Leu 


Val 


Cys 


Ala 


Val 


Leu 


Gly 


Leu 


1 








5 










10 










15 




Cys 


Leu 


Ala 


Val 


Pro 


Asp 


Lys 


Thr 


Val 


Arg 


Trp 


Cys 


Ala 


Val 


Ser 


Glu 








20 










25 










30 






His 


Glu 


Ala 


Thr 


Lys 


Cys 


Gin 


Ser 


Phe 


Arg 


Asp 


His 


Met 


Lys 


Ser 


Val 






35 










40 










45 








lie 


Pro 


Ser 


Asp 


Gly 


Pro 


Ser 


Val 


Ala 


Cys 


Val 


Lys 


Lys 


Ala 


Ser 


Tyr 




50 










55 










60 










Leu 


Asp 


Cys 


He 


Arg 


Ala 


He 


Ala 


Ala 


Asn 


Glu 


Ala 


Asp 


Ala 


Val 


Thr 


65 










70 










75 










80 


Leu 


Asp 


Ala 


Gly 


Leu 


Val 


Tyr 


Asp Ala 


Tyr 


Leu 


Ala 


Pro 


Asn 


Asn 


Leu 










85 










90 










95 




Lys 


Pro 


Val 


Val 


Ala 


Glu 


Phe 


Tyr 


Gly 


Ser 


Lys 


Glu 


Asp 


Pro 


Gin 


Thr 








100 










105 










110 






Phe 


Tyr 


Tyr 


Ala 


Val 


Ala 


Val 


Val 


Lys 


Lys 


Asp 


Ser 


Gly 


Phe 


Gin 


Met 






115 










120 










125 








Asn 


Gin 


Leu 


Arg 


Gly 


Lys 


Lys 


Ser 


Cys 


His 


Thr 


Gly 


Leu 


Gly Arg 


Ser 




130 










135 










140 










Ala 


Gly 


Trp 


Asn 


He 


Pro 


He 


Gly 


Leu 


Leu 


Tyr 


Cys 


Asp 


Leu 


Pro 


Glu 


145 










150 










155 










160 


Pro 


Arg 


Lys 


Pro 



























<210> 204 
<211> 241 
<212> PRT 
<213> Homo sapien 



<400> 204 
Met Ser Gly Glu 
1 

Gly Pro Val Pro 
20 

Pro Phe Ala Glu 

35 

His Glu Val He 
50 

Lys Lys Asn Pro 
65 



Ser Ala Arg Ser 
5 

Glu Gly Ser He 

Arg Thr Arg Leu 
40 

Asn He Asn Leu 
55 

Phe Gly Leu Val 
70 



Leu Gly Lys Gly 
10 

Arg He Tyr Ser 
25 

Val Leu Lys Ala 

Lys Asn Lys Pro 
60 

Pro Val Leu Glu 
75 



Ser Ala Pro Pro 
15 

Met Arg Phe Cys 
30 

Lys Gly He Arg 
45 

Glu Trp Phe Phe 

Asn Ser Gin Gly 
80 
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Gin Leu He Tyr Glu Ser Ala He Thr Cys Glu Tyr Leu Asp Glu Ala 

85 90 95 

Tyr Pro Gly Lys Lys Leu Leu Pro Asp Asp Pro Tyr Glu Lys Ala Cys 

100 105 XIO 

Gin Lys Met He Leu Glu Leu Phe Ser Lys Val Pro Ser Leu Val Gly 

115 120 125 

Ser Phe He Arg Ser Gin Asn Lys Glu Asp Tyr Asp Gly Leu Lys Glu 

130 135 140 

Glu Phe Arg Lys Glu Phe Thr Lys Leu Glu Glu Val Leu Thr Asn Lys 
145 150 155 160 

Lys Thr Thr Phe Phe Gly Gly Asn Ser He Ser Met He Asp Tyr Leu 

165 170 175 

He Trp Pro Trp Phe Glu Arg Leu Glu Ala Met Lys Leu Asn Glu Cys 

180 185 190 

Val Asp His Thr Pro Lys Leu Lys Leu Trp Met Ala Ala Met Lys Glu 

195 200 I 205 _ 

Asp Pro Thr Val Ser Ala Leu Leu Thr Ser Glu Lys Asp Trp Gin Gly 

210 215 220 

Phe Leu Glu Leu Tyr Leu Gin Asn Ser Pro Glu Ala Cys Asp Tyr Gly 
225 230 235 240 

Leu 



<210> 205 

<211> 160 
<212> PRT 
<213> Homo sapien 

<400> 205 

Met Gin He Phe Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu 

15 10 15 

Val Glu Pro Ser Asp Thr He Glu Asn Val Lys Ala Lys He Gin Asp 

20 25 30 

Lys Glu Gly He Pro Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys 

35 40 45 

Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu 

50 55 60 

Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe 
65 70 75 80 

Val Lys Thr Leu Thr Gly Lys Thr He Thr L^u Glu Val Glu Pro Ser 

85 90 95 

Asp Thr He Glu Asn Val Lys Ala Lys He Gin Asp Lys Glu Gly He 

100 105 110 

Pro Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys Gin Leu Glu Asp 

115 120 125 

Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu Ser Thr Leu His 

130 135 140 

Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe Val Lys Thr Leu 
145 150 155 160 

<210> 206 
<211> 197 
<212> PRT 
<213> Homo sapien 
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<400> 206 



Thr 


Ser 


Pro 


Ser 


Glu 


Ala 


Cys 


Ala 


Pro 


Leu 


Leu 


He 


Ser 


Leu 


Ser 


Thr 


1 








5 










10 










15 




Leu 


He 


Tyr 


Asn 

20 


Gly 


Ala 


Leu 


Pro 


Cys 

25 


Gin 


Cys 


Asn 


Pro 


Gin 

30 


Gly 


Ser 


Leu 


Ser 


Ser 


Glu 


Cys 


Asn 


Pro 


His 


Gly Gly 


Gin 


Cys 


Leu 


Cys 


Lys 


Pro 






35 








40 










45 








Gly 


Val 
50 


Val 


Gly 


Arg 


Arg 


Cys 
55 


Asp 


Leu 


Cys 


Ala 


Pro 
60 


Gly 


Tyr 


Tyr 


Gly 


Phe 


Gly 


Pro 


Thr 


Gly 


Cys 


Gin 


Gly 


Ala Cys 


Leu 


Gly Cys 


Arg Asp 


His 


65 










70 










75 










80 


Thr 


Gly 


Gly 


Glu 


His 


Cvs 


Glu 


Ara 


Cys 


He 


Ala 


Gly 


Phe 


His 


Gly Asp 










85 










90 










95 




Pro 


Ara 


Leu 


Pro 
100 


Tvr 


Gly 


Gly 


Gin 


Cys 
105 


Arg 


Pro 


Cys 


Pro 


Cys 
110 


Pro 


Glu 


Gly 


Pro 


Gly 

lis 


Ser 


Gin 


Arg 


His 


Phe 
120 


Ala 


Thr 


Ser 


Cys 


His 
125 


Gin 


Asp 


Glu 


Tyr 


Ser 


Gin 


Gin 


He 


Val 


Cys 


His 


Cys 


Arg 


Ala 


Gly Tyr 


Thr Gly Leu 




J. J u 










Tit; 
J. J 3 










140 










Arg 


Cys 


Glu 


Ala 


Cys 


Ala 


Pro 


Gly 


His 


Phe 


Gly Asp 


Pro 


Ser 


Arg 


Pro 


145 










150 










155 










160 


Gly 


Gly 


Arg 


Cys 


Gin 


Leu 


Cys 


Glu 


Cys 


Ser 


Gly Asn 


He 


Asp 


Pro 


Met 










165 










170 










175 




Asp 


Pro 


Asp 


Ala 
180 


Cys 


Asp 


Pro 


His 


Thr 
185 


Gly 


Gin 


Cys 


Leu 


Arg 
190 


Cys 


Leu 


His 


His 


Thr 
195 


Glu 


Gly 

























<210> 207 
c211> 175 
<212> PRT 
<213> Homo sapien 





<400> 


207 


























He 


He 


Arg 


Gin 


Gin 


Gly 


Leu 


Ala 


Ser 


Tyr 


Asp 


Tyr 


Val 


Arg 


Arg 


Arg 


1 








5 










10 










15 




Leu 


Thr 


Ala 


Glu 


Asp 


Leu 


Phe 


Glu 


Ala 


Arg 


He 


He 


Ser 


Leu 


Glu 


Thr 








20 










25 










30 






Tyr 


Asn 


Leu 


Leu 


Arg 


Glu 


Gly 


Thr 


Arg 


Ser 


Leu 


Arg 


Glu 


Ala 


Leu 


Glu 






35 










40 










45 








Ala 


Glu 


Ser 


Ala 


Trp 


Cys 


Tyr 


Leu 


Tyr 


Gly 


Thr 


Gly 


Ser 


Val 


Ala 


Gly 




50 










55 










60 










Val 


Tyr 


Leu 


Pro 


Gly 


Ser 


Arg 


Gin 


Thr 


Leu 


Ser 


He 


Tyr 


Gin 


Ala 


Leu 


,65 










70 










75 










80 


Lys 


Lys 


Gly 


Leu 


Leu 


Ser 


Ala 


Glu 


Val 


Ala 


Arg 


Leu 


Leu 


Leu 


Glu 


Ala 










85 










90 










95 




Gin 


Ala 


Ala 


Thr 


Gly 


Phe 


Leu 


Leu 


Asp 


Pro 


Val 


Lys 


Gly 


Glu 


Arg 


Leu 








100 










105 










110 






Thr 


Val 


Asp 


Glu 


Ala 


Val 


Arg 


Lys 


Gly Leu 


Val 


Gly 


Pro 


Glu 


Leu 


His 






115 










12 0 










125 








Asp 


Arg 


Leu 


Leu 


Ser 


Ala 


Glu 


Arg 


Ala 


Val 


Thr 


Gly Tyr 


Arg 


Asp 


Pro 




130 










135 










140 










Tyr 


Thr 


Glu 


Gin 


Thr 


He 


Ser 


Leu 


Phe 


Gin 


Ala 


Met 


Lys 


Lys 


Glu 


Leu 


145 










150 










155 










160 


He 


Pro 


Thr 


Glu 


Glu 


Ala 


Leu 


Arg 


Leu 


Trp 


Met 


Pro 


Ser 


Trp 


Pro 
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165 170 175 



<210> 208 
<211> 177 
<212> PRT 

<213> Homo sapient 





<400> 


208 


























Met 


Ala 


Ala 


Gly 


Val 


Glu 


Ala 


Ala 


Ala 


Glu 


Val 


Ala 


Ala 


Thr 


Glu 


He 


1 








5 










10 










15 




Lys 


Met 


Glu 


Glu 


Glu 


Ser 


Gly Ala 


Pro 


Gly 


Val 


Pro 


Ser 


Gly Asn Gly 








20 










25 










30 






Ala 


Pro 


Gly 


Pro 


Lys 


Gly 


Glu 


Gly Glu 


Arg 


Pro 


Ala 


Gin 


Asn 


Glu 


Lys 






35 










40 










45 








Arg 


Lys 


Glu 


Lys 


Asn 


lie 


Lys 


Arg 


Gly 


Gly 


Asn 


Arg 


Phe 


Glu 


Pro 


Tyr 




50 










55 










60 










Ala 


Asn 


Pro 


Thr 


Lys 


Arg 


Tyr 


Arg 


Ala 


Phe 


He 


Thr 


Asn 


He 


Pro 


Phe 


65 










70 










75 










80 


Asp 


Val 


Lys 


Trp 


Gin 


Ser 


Leu 


Lys 


Asp 


Leu 


Val 


Lys 


Glu 


Lys 


Val 


Gly 










85 










90 










95 




Glu 


Val 


Thr 


Tyr 


Val 


Glu 


Leu 


Leu 


Met 


Asp 


Ala 


Glu Gly 


Lys 


Ser 


Arg 








100 










105 










IIU 






Gly 


Cys 


Ala 


Val 


Val 


Glu 


Phe 


Lys 


Met 


Glu 


Glu 


Ser 


Met 


Lys 


Lys 


Ala 






115 










120 










125 








Ala 


Glu 


Val 


Leu 


Asn 


Lys 


His 


Ser 


Leu 


Ser 


Gly 


Arg 


Pro 


Leu 


Lys 


Val 




130 










135 










140 










Lys 


Glu 


Asp 


Pro 


Asp 


Gly Glu 


His 


Ala 


Arg 


Arg 


Ala 


Met 


Gin 


Lys 


Val 


14 b 










150 




















160 




Ala 


Thr 


Thr 


Gly 


Gly Met 


Gly Met 


Cjiy 


Pro 


Gly Gly 


Pro 


Gly Met 










165 










1 '7 n 

X. / u 










175 




J. U.G 


































<210> 


209 




























<211> 


196 




























<212> 


PRT 




























<213> 


Homo sapien 
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